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REVISION HISTORY 


Revision 0.1 2/23/99 Initial release based on 82C596A Data Sheet revision 1.1 

- Added UltraDMA-66 to feature bullets and overview 

- Added integrated APIC (changed H18, K18, J17 pin descriptions) 

- Added note to RTC CMOS Register Summary 

- Added / changed function 0 Rx42[6], Rx48[7-4], RxSB[3], Rx5C[7-4, 2], 
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22[14, 7-1], 24[14, 7-1], 28[15-11], 2A[15-11], 2C[11-10], 38[2-1], 


44[10-1], 4C[30-0] 


Revision 0.2 3/9/99 Updated feature bullets, overview, and pin descriptions 
Replaced IDE function 1 with registers from 686B to reflect UltraDMA-66 
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VT82C596B PIPC 
PCI INTEGRATED PERIPHERAL CONTROLLER 


PC98 COMPLIANT PCI-TO-ISA BRIDGE 
WITH ACPI, ENHANCED POWER MANAGEMENT, SMBUS, 
APIC, DISTRIBUTED DMA, SERIAL IRQ, PLUG AND PLAY, 
ULTRADMA-33/66 MASTER MODE PCI-EIDE CONTROLLER, 
USB CONTROLLER, KEYBOARD CONTROLLER, AND RTC 


e Inter-operable with VIA and other Host-to-PCI Bridges 


Combine with VT82C598 (Apollo MVP3) for a complete 66 / 75 / 83 / 1OOMHz Socket-7 PCI / AGP / ISA system 
Combine with VT82C693 (Apollo ProPlus) for a complete 66 / 100 MHz Socket-370 or Slot-1 PCI / ISA system 
Combine with VT82C693A (Apollo Pro133) for a complete 66 / 100 / 133 MHz Skt-370 or Slot-1 PCI / ISA system 


e PC98 Compliant PCI to ISA Bridge 


Integrated ISA Bus Controller with integrated DMA, timer, and interrupt controller 

Integrated Keyboard Controller with PS2 mouse support 

Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI 
Integrated USB Controller with root hub and two function ports 

Integrated UltraDMA-33/66 master mode EIDE controller with enhanced PCI bus commands 
PC]I-2.1 compliant with delay transaction 

Eight double-word line buffer between PCI and ISA bus 

One-level PCI to ISA post-write buffer 

Supports type F DMA transfers 

Distributed DMA support for ISA legacy DMA across the PCI bus 

Sideband signal support for PC/PCI and serial interrupt for docking and non-docking applications 
Serial Interrupt input 

Fast reset and Gate A20 operation 

Edge trigger or level-sensitive interrupts 

Flash EPROM, 2Mb EPROM and combined BIOS support 

Supports positive and subtractive decoding 


e Universal Serial Bus Controller 


USB v.1.1 and Intel Universal HCI v.1.1 compatible 

Eighteen level (doublewords) data FIFO with full scatter / gather capabilities 

Root hub and two function ports 

Integrated physical layer transceivers with over-current detection status on USB inputs 
Legacy keyboard and PS/2 mouse support 


e Advanced Programmable Interrupt Controller (APIC) 


Integrated on-chip 

Control pins provided for support of optional external APIC 
Used to extend system interrupt capability 

PC98 compliant 


Revision 0.3 June 17, 1999 -l- Features 


W Technotosies Ine. VT82C596B 


e UltraDMA-33/66 Master Mode PCI EIDE Controller 


— Dual channel master mode PCI supporting four Enhanced IDE devices 

— Transfer rate up to 22MB/sec to cover PIO mode 4, multi-word DMA mode 2 drives, and beyond 
— Extension to UltraDMA-33 interface for transfer rates to 33MB/sec 

— Extension to UltraDMA-66 interface for transfer rates to 66MB/sec 

— Thirty-two levels (doublewords) of prefetch and write buffers 

— Dual DMA engine for concurrent dual channel operation 

— Bus master programming interface for SFF-8038i rev.1.0 and Windows-95 compliant 
— Full scatter gather capability 

— Support ATAPI compliant devices including DVD devices 

— Support PCI native and ATA compatibility modes 

— Complete software driver support 

— Supports glue-less “Swap-Bay” option with full electrical isolation 


e System Management Bus Interface 


— Host interface for processor communications 
— Slave interface for external SMBus masters 


e Sophisticated PC98-Compatible Mobile Power Management 


— Supports both ACPI (Advanced Configuration and Power Interface) and legacy (APM) power management 

— ACPI v1.0 Compliant 

— APM v1.2 Compliant 

— CPU clock throttling and clock stop control for complete ACPI CO to C3 state support 

— PCI bus clock run and PCI/CPU clock generator stop control 

— Supports multiple system suspend types: power-on suspends with flexible CPU/PCI bus reset options, 
suspend to DRAM, and suspend to disk (soft-off), all with hardware automatic wake-up 

— Multiple suspend power plane controls and suspend status indicators 

— One idle timer, one peripheral timer and one general purpose timer, plus 24/32-bit ACPI compliant timer 

— Normal, doze, sleep, suspend and conserve modes 

— Global and local device power control 

— System event monitoring with two event classes 

— Primary and secondary interrupt differentiation for individual channels 

— Dedicated input pins for power and sleep buttons, external modem ring indicator, and notebook lid open/close for 
system wake-up 

— Up to 22 general purpose input ports and 31 output ports 

— Multiple internal and external SMI sources for flexible power management models 

— Two programmable chip selects and one microcontroller chip select 

— Enhanced integrated real time clock (RTC) with date alarm, month alarm, and century field 

— Thermal alarm support 

— Cache SRAM power-down control 

— Hot docking support 

— I/O pad leakage control 


e Plug and Play Controller 


— PCT interrupts steerable to any interrupt channel 
— Dual interrupt and DMA signal steering for on-board plug and play devices 
— Microsoft Windows 95™ and plug and play BIOS compliant 


e Built-in NAND-tree pin scan test capability 
e 0.5u, 3.3V, low power CMOS process 


e Single chip 324 pin BGA 
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OVERVIEW 


The VT82C596B south bridge is a high integration, high performance, power-efficient, and high compatibility device that supports 
PCI / ISA bus bridge functionality to make a complete Microsoft PC98-compliant system. In addition to complete ISA extension 
bus functionality, the VT82C596B includes standard intelligent peripheral controllers: 


a) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated 
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE 
devices. In addition to standard PIO and DMA mode operation, the VT82C596B also supports the UltraDMA-33 standard to 
allow reliable data transfer rates up to 33MB/sec throughput and the UltraDMA-66 standard for 66MB/sec data transfer. The 
IDE controller is SFF-8038i v1.0 and Microsoft Windows-95 / 98 / NT compliant. 


Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT82C596B includes the root hub 
with two function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and 
isochronous peripherals to be inserted into the system with universal driver support. The controller also implements legacy 
keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating system 
environment. 


b 


wm 


c 
d 


wa 


Keyboard controller with PS2 mouse support. 


Real Time Clock with 256 byte extended CMOS. In addition to the standard ISA RTC functionality, the integrated RTC also 
includes the date alarm, century field, and other enhancements for compatibility with the ACPI standard. 


wm 


e 


wm 


Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states 
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional 
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control, 
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, chip 
select and external SMI. 


f) Full System Management Bus (SMBus) interface. 


g) Distributed DMA capability for support of ISA legacy DMA over the PCI bus. PC/PCI and Serial IRQ mechanisms are also 
supported for docking and non-docking applications. 


wa 


h) Plug and Play controller that allows complete steerability of all PCI interrupts to any interrupt channel. Three additional 
steerable interrupt channels are provided to allow plug and play and reconfigurability of on-board peripherals for Windows 
95 compliance. 


i) Integrated APIC (see the Win98 Hardware Design Guide) 
The VT82C596B also enhances the functionality of the standard ISA peripherals. The integrated interrupt controller supports both 
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to 
standard ISA DMA modes. Compliant with the PCI-2.1 specification, the VT82C596B supports delayed transactions so that 


slower ISA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to allow concurrent operation without 
causing dead lock even in a PCI-to-PCI bridge environment. The chip also includes eight levels (doublewords) of line buffers from 


the PCI bus to the ISA bus to further enhance overall system performance. 
System Memory 


CPU / Cache North Bridge MA/Command 
Sideband Signals: 


“TRO INMI }12¢ (Module) | 

IRQ / NMI I2C (Module ID) 
RON ioe Expansion 
FERR / IGNNE see 


RTC 
Crystal GPIO, Power Control, Reset 


ISA 


Boot ROM 


Figure 1. PC System Configuration Using the VT82C596B 
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PINOUTS 


Figure 2. VT82C596B Ball Diagram (Top View) 


FRA D PCI SD SD SD SD 
ME# SERR# 13 ROB# GNT# D13. DRQ DACK# A2 


I AD PCI P SD SD SD SD 
Rpy# PAR 19 ROC# REQ# DI IOW# AI CSI# D6 


T CBE AD SD SD SD SD PD 
RDY# = 1# 11 D114 JIOR# AO CS3#] DIO D5 


SD SD PD PD PD PD 
DI5 RDY]|D12~~ D3 D11 D4 


2 
PCI SD PD PD PD PD 
VCC BRoawf VOC VCC J GND DI4 DI DB p2 
GPO GPO29 GPO PD PD PD PD 


28 SCI# IOR# DRQ_ DI15 DO 


GPI PD PD PD PD 
21 A2 Al DACK# RDY 


PD |ACS#/ TH IRQO 
CS1#]APDO RM# OUT 


20 
NC/ J GND IAAK#/ STP SER IRQ 
KEYL§ USB APD1 CLK# IRQ 1 
GPI | VCC ARQ#/ 
17 USB SPKR wscy FERR# SLP# 
PCS GPI 
INIT INTR NMI 
PWR CPU A20 


GD RST M# 
RTC 


IRQ SUS 
3 ST2# 


SA SA DACK MEM DRQ SUS BAT 
3 1 in 6 O# WH 6 C# LOW# BTN# 
DACK SA SA SA IRQ. MEM DACK EXT 
3H 14s. 7 SMH 
sp |SMEM SA DACK IRQ SA. SA SUS 
17. 14: RESH# 4 5 2 A# 


SA SA SA DACK SA LA DRQ IRQ 


IOR# 1513 8 3 5 8H 


Note: Some of the pins above have alternate functions and alternate names. The table above contains only one name, but the pin lists and pin descriptions contain 
all names. 
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VT82C596B 


Pin Name 
PCIRST# 


PCIREQB# 
PGNT# 
SDD6 
SDD4 
SDD13 
SDDRQ 
SDDACK# 
SDA2 
PDD8 
PDD7 


PCIREQC# 
PREQ# 
SDD9 
SDD11 
SDD1 
SDIOW# 
SDAI 
SDCS1# 
PDD9 
PDD6 


AD30 
AD25 
AD22 
AD17 
TRDY# 
CBE1# 
ADI11 
CBEO# 
AD3 
PCKRUN# 
PCIREQD# 
SDD7 
SDD5 
SDD3 
SDD14 
SDIOR# 
SDAO 
SDCS3# 
PDD10 
PDDS 


AD28 
CBE3# 
AD20 
CBE2# 
STOP# 


Figure 3. VT82C596B Pin List (Numerical Order) 


AD14 
AD10 
AD6 
AD2 
GND 
PCLK 
SDD8 
SDD10 
SDD2 
SDD15 
SDRDY 
PDD12 
PDD3 
PDD11 
PDD4 


PDCS 1# 
APICCS#/D0/GPO13 
THRM# / GPI8 
IRQOOUT / GPO14 


AD29 
AD24 
AD21 
AD16 
DEVSEL# 
ADI5 
GND 

AD7 

vcc 
PCIREQA# 
vcc 
vcc 
GND 
SDD12 
SDDO 
Vcc 

PDD 14 
PDD1 
PDD13 
PDD2 


USBOCO# 
USBOC1# 
GPI4 

NC / KEYLOCK 
GNDUSB 

GND 

GND 

GND 

GND 

VREF 
APICACK#/D1/GPO12 
STPCLK# 
SERIRQ / GPI7 
IRQI 


ia] 


VCCSUS 
SMBALRT# / GPI1 
NC 

RTCX1 

RCIN# 


DROZ 

SUSC# / GPO16 
BATLOW# / GPI9 
PWRBTN# 


- 
OlR mt em 


= 


A20GATE / MSCK 
GNTB# / GPO10 
REQC# / GPI4 
GNTC#/GPO11 
PIRQC# 

vcc 

LID / GPILO 
SUSCLK 

Ri# / GPI12 
GPIl / PME# 
SMI# 


KBCS#/GPO26/MSDT 
ROMCS# 

GPI16 

GPI17 

VCCUSB 

GND 

GND 

GND 

GND 

ZZ / GPO19 

SPKR 
APICRQ#/WSC#/GPI5 
FERR# 

SLP# 


fe) 
COBH rH Orn wWEZono 
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CPUSTP# / GPO17 
PCISTP# / GPO18 


SD7 
DRQ2 

SDO 

SA19 

DACK3# 

SA14 

SA12 

IRQ6 

SAT 

TC 

OSC 

IOCS16# 

LA21 

IRQI4 

MEMR# 
DACK6# 

SD11 

TEST# 

SUSB# / GPO15 
EXTSMI# 


USBP1+ 
GPO28 
GPO29/SCl# 
GPO30 
VCC 

VCC 

VCC 

VCC 
PDIOW# 
PDIOR# 
PDDRQ 
PDD15 
PDDO 


RTCAS / GPO25 
GPI13 / SLPBTN# 
USBCLK 
PCSO# 

GPIL5 

GND 

GND 

GND 

GND 

VBAT 

IGNNE# 

INIT 

INTR 

NMI 


PIRQD# 
USBP0O+ 
GPI21 
GPOO 
GPO27 
vcc 
PDAO 
PDA2 
PDAI1 
PDDACK# 
PDRDY 


CODODWOOHS 


GPI18 
USBPI1- 
USBPO- 
GPI19 
GPI20 
PDCS3# 


OOn| 


OHH 
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REQA# / GPI2 
RTCCS# / GPO24 
XDIR# / GPO22 
XOE# / GPO23 


RSMRST# 
PWRGD 
CPURST 
A20M# 


IOCHRDY 
IOW# 

SA16 

vcc 

BCLK 

SA9 

IRQ3 

SA4 

SAl 

LA23 / GPO7 
IRQI2 

LAL8 / GPO2 
DACK5# 

SD9 

SUSST1# / GPO20 
SUSST2# / GPO21 
GPO8 

SMBDATA 


RSTDRV 
SD4 

SDI 
SMEMR# 
SAI7 
DACK1# 
RFSH# 
SALO 
IRQ4 
SA5 

SA2 
SBHE# 
IRQII 
LA19 / GPO3 
DRQO 
SD8 
DACK7# 
SD13 
SDI5 
SUSA# 


GNTA# / GPO9 
REQB# / GP 
NC / KBCK 
MCCS# 

PCS1# 


Gere eee Cre Cee eo Cre ee 


IRQ9 

SD2 
SMEMW# 
SA18 
DRQ3 
DRQI 
SALI 
IRQS 

SA6 
BALE 
SAO 
IRQIO 
LA20 / GPO4 
DACKO# 


IOCHCK# / GPIO 


LA22 / GPO6 
IRQIS 
LAI7/GPO1 
DRQS 

SD10 

SD12 

SD14 

IRQS8# / GPI6 


Pinouts 


G foo mee! Me. 


VT82C596B 


Figure 4. VT82C596B Pin List (Alphabetical Order) 


PWRGD 


LA17/GPO1 
LA18 / GPO2 
LA19 / GPO3 
LA20 / GPO4 
LA21 / GPOS5 
LA22 / GPO6 
LA23 / GPO7 


RCIN# 


REQA#/ GPI2 
REQB# / GP 
REQC# / GPI4 


RFSH# 


Ri# / GPI2 


SDDO9 
SDD10 
SDD11 
SDD12 
SDD13 
SDD14 
SDD15 


ROMCS# 


SDDACK# 


LID / GPLLO 


RSMRST# 


SDDRQ 


MCCS# 
MCS 16# 


RSTDRV 


SDIOR# 


MEMR# 
MEMW# 


NC / KEYLOCK 


RTCAS/GPO25 
RTCCS#/GPO024 
RTCX1 

RTCX2 


SDIOW# 


SERIRQ / GPI7 


SERR# 


SDRDY 


ZIZZAZAZLZZAZLZZAZLZZAZALZZLZZ 


DUSB 


QAEIOQQaaggageageagoaeogoeagonoaoaaaea 


NTA# / GPO9 
NTB# / GPO10 
NTC# / GPO11 


aa 


PCKRUN# 


PCLK 


GPI1 / PME# 
GPI13 / SLPBTN# 
GPI14 

GPII5 

GPI16 

GPI17 

GPI18 

GPI19 

GPI20 

GPI21 


PCIREQA# 
PCIREQB# 
PCIREQC# 
PCIREQD# 


PCIRST# 


PCISTP#/GPO18 


PCSO# 
PCS 1# 


PDAO 
PDAI1 
PDA2 


SA00 
SAO1 
SA02 
SA03 
SA04 
SAOS 
SA06 
SA07 
SA08 
SA09 
SALO 
SAI1 
SA12 
SA13 
SA14 
SAI5 
SA16 
SAI7 
SAI8 
SAI19 


SLP# 


SMBALRT#/GPI1 1 
SMBCLK 
SMBDATA 


SMEMR# 
SMEMW# 


SMI# 


SPKR 


STOP# 


STPCLK# 


SUSA# 
SUSB# / GPO1S5 
SUSC# / GPO16 


SUSCLK 


SUSST1# / GPO20 
SUSST2# / GPO21 


TC 


TEST# 


THRM# / GPI8 


TRDY# 


SBHE# 


APICAK#//D 1/012 
APICCS#/D0/013 
APICRQ#/WSC#/I5 


BALE 
BATLOW# / GPI9 
BCLK 


GPOOO 
GPO08 
GPO27 
GPO28 
GPO29 / SCIOUT# 
GPO30 


PDCS 1# 
PDCS3# 


CBEO# 
CBE1# 
CBE2# 
CBE3# 


CFG1 
CFG2 


CPURST 


IDSEL 

IGNNE# 

INIT 

INTR 

IOCHCK# / GPIO 
IOCHRDY 

IOCS 16# 


CPUSTP# / GPO17 


DACKO# 


IOR# 
IOW# 


DACK1# 
DACK2# 


IRDY# 
IRQOOUT / GPO14 


DACK3# 
DACKS# 
DACK6# 
DACK7# 


DEVSEL# 


RRR HHHISIOCOOOO OO S|HH/5 


DRQO 
DRQI 
DRQ2 
DRQ3 
DRQS 
DRQG6 
DRQ7 


EXTSMI# 


a 
SH HIOOOIO 


IRQI 
IRQ3 
IRQ4 
IRQS 
IRQ6 
IRQ7 
IRQ8# / GPI6 


PDDOO 
PDDO1 
PDDO2 
PDDO3 
PDDO04 
PDDO5 
PDD06 
PDDO7 
PDDO08 
PDDO9 
PDD10 
PDD11 
PDD12 
PDD13 
PDD 14 
PDD15 


SDO00 
SDO1 
SD02 
SD03 
SD04 
SDO05 
SD06 
SDO07 
SDO08 
SD09 
SD10 
SD11 
SD12 
SD13 
SD14 
SD15 


USBCLK 
USBOCO# 
USBOC1# 
USBPO- 
USBPO+ 
USBPI1- 
USBPI+ 


VBAT 


PDDACK# 
PDDRQ 
PDIOR# 
PDIOW# 


SDAO 
SDAIL 
SDA2 


SDCS1# 
SDCS3# 


VCC 
VCC 
Vcc 
VvcC 
Vcc 
VvcC 
VCC 
vcc 
VCC 
Vcc 
vcC 
vcc 
VCC 
VCC 


PGNT# 
PREQ# 


PDRDY 


PIRQA# 
PIRQB# 
PIRQC# 
PIRQD# 


PWRBTN# 


SDDOO 
SDDO1 
SDD02 
SDD03 
SDD04 
SDDO5 
SDD06 
SDDO07 
SDD08 


VCCSUS 
VCCSUS 


VCCUSB 


VREF 


XDIR# / GPO22 


XOE# / GPO23 


ZWS# 


O|R/OlOPS PSP eps ee IO 


ZZ / GPO19 


Referenced to VCCSUS: BATLOW#, CFG1-2, EXTSMI#, GPI1, GPO8, IRQ8#, LID, PWRBTN#, PWRGD, RI#, RSMRST#, SUSA-C#, SUSST1-2#, TEST# 
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Table 1. Pin Descriptions 


PCI Bus Interface 
Signal Name Signal Description 


Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates 
that one more data transfer is desired by the cycle initiator. 
AD[31:0] B1, Cl, El, IO | Address/Data Bus. The standard PCI address and data lines. The address is driven 
D1, A2, B2, with FRAME# assertion and data is driven or received in following cycles. 
C2, E2, B3, C3, 
E3, D3, A4, 
B4, C4, E4, E6, 
D6, A7, B7, 
C7, D7, A8, 
B8, E8, D8, 
A9, BY, C9, 
D9, Al0, B10 


C/BE[3:0]# D2, D4, C6, C8 | IO | Command/Byte Enable. The command is driven with FRAME# assertion. Byte 
enables corresponding to supplied or requested data are driven on following clocks. 
IRDY# Initiator Ready. Asserted when the initiator is ready for data transfer. 


TRDY# Target Ready. Asserted when the target is ready for data transfer. 
STOP# Stop. Asserted by the target to request the master to stop the current transaction. 


DEVSEL# E5 IO | Device Select. The VT82C596B asserts this signal to claim PCI transactions through 
positive or subtractive decoding. 


PAR ____| Be _| 10 | Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#. 


SERR# System Error. SERR# can be pulsed active by any PCI device that detects a system 
error condition. Upon sampling SERR# active, the VT82C596B can be programmed 
to generate an NMI to the CPU. 

Fines Rl OG gal ul Initialization Device Select. IDSEL is used as a chip select during PCI 
configuration read and write cycles. 


PIRQA-D# R3, R4, P5, G1 I | PCI Interrupt Request. These pins are typically connected to the PCI bus INTA#- 
INTD# pins as follows: 
PIRQA# PIROB# PIROC# PIROQD# 
PCI Slot 1 INTA# INTB# INTC# INTD# 
PCI Slot 2 INTB# INTC# INTD# INTA# 
PCI Slot 3 INTC# INTD# INTA# INTB# 
PCI Slot 4 INTD# INTA# INTB# INTC# 


PREQ# a PCI Request. This signal goes to the North Bridge to request the PCI bus. 


1 PCI Grant. This signal is driven by the North Bridge to grant PCI access to the 
VT82C596B. 


hae IO | PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be 
stopped (high) or running (low). The VT82C596B drives this signal low when the 
PCI clock is running (default on reset) and releases it when it stops the PCI clock. 
External devices may assert this signal low to request that the PCI clock be restarted 
or prevent it from stopping. Refer to the PCI Mobile Design Guide for more details. 
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CPU Interface 


CPU Interrupt. INTR is driven by the VT82C596B to signal the CPU that an 
interrupt request is pending and needs service. 

Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to the 
CPU. The VT82C596B generates an NMI when either SERR# or IOCHK# is 
asserted. 

Initialization. The VT82C596B asserts INIT if it detects a shut-down special cycle 
on the PCI bus or if a soft reset is initiated by the register 


STPCLK# J18 Stop Clock. STPCLK# is asserted by the VT82C596B to the CPU in response to 
ee | different Power-Management events. 
PL irene ein Pome Minagencstonais 
in response to different Power-Management events. 
FERR# K19 I | Numerical Coprocessor Error. This signal is tied to the coprocessor error signal on 
ree | MP | pe Cou mata senms aera face. 
|IGNNE#  — | —siL17.— sd | OD Ignore Numeric Error. This pin is connected to the “ignore error” pin on the CPU. 


SLP# K20 Sleep. Used to put the CPU to sleep. Used with slot-1 CPUs only. Not currently 
used with socket-7 CPUs. 


Universal Serial Bus Interface 


Signal Name Signal Description 


USB Port 0 Data - 
USB Port 1 Data + 
USB Port 1 Data - 


System Management Bus (SMB) Interface (PC Bus) 


Signal Name Signal Description 


SMBCLK SMB / IC Clock. 
SMBDATA SMB / IC Data. 


SMBALRT# / GPI11 N17 I MultiFunction Pin 
SMB Alert. (Rx74[5] =0) When the chip is enabled to allow it, assertion generates 
an IRQ or SMI interrupt or a power management resume event. 


General Purpose Input 11. (Rx74[5] = 1) General purpose input. 
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UltraDMA-33 / 66 Enhanced IDE Interface 


Signal Name Signal Description 


PDRDY / EIDE Mode: Primary I/O Channel Ready. Device ready indicator 

PDDMARDY# / UltraDMA Mode: Primary Device DMA Ready. Output flow control. The device 

PDSTROBE may assert PDDMARDY# to pause output transfers 

Primary Device Strobe. Input data strobe (both edges). The 

device may stop PDSTROBE to pause input data transfers 

SDRDY / EIDE Mode: Secondary I/O Channel Ready. Device ready indicator 

SDDMARDY# / UltraDMA Mode: Secondary Device DMA Ready. Output flow control. The 

SDSTROBE device may assert SDDMARDY¢# to pause output transfers 
Secondary Device Strobe. Input data strobe (both edges). The 
device may stop SDSTROBE to pause input data transfers 

EIDE Mode: Primary Device I/O Read. Device read strobe 

UltraDMA Mode: Primary Host DMA Ready. Primary channel input flow control. 
The host may assert PHDMARDY# to pause input transfers 
Primary Host Strobe. Output data strobe (both edges). The 
host may stop PHSTROBE to pause output data transfers 

EIDE Mode: Secondary Device I/O Read. Device read strobe 

UltraDMA Mode: Secondary Host DMA Ready. Input flow control. The host 
may assert SHDMARDY# to pause input transfers 
Host Strobe B. Output strobe (both edges). The host may stop 
SHSTROBE to pause output data transfers 


| 4 


PDIOR# / 
PHDMARDY# / 
PHSTROBE 


SDIOR# / 
SHDMARDY# / 
SHSTROBE 


SDIOW# / EIDE Mode: Secondary Device I/O Write. Device write strobe 
SSTOP UltraDMA Mode: Secondary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 
G19 
All 


Primary Device DMA Request. Primary channel DMA request 


Secondary Device DMA Request. Secondary channel DMA request 
Primary Device DMA Acknowledge. Primary channel DMA acknowledge 
Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge 


PDIOW# / EIDE Mode: Primary Device I/O Write. Device write strobe 
PSTOP UltraDMA Mode: Primary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 
| 0 | 
| 0 | 


et hae 
ov | oo 
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UltraDMA-33 / 66 Enhanced IDE Interface (continued) 
PDCS1# H17 Primary Master Chip Select. This signal corresponds to CS1FX# on the primary 
eee tine ee 
PDCS3# H16 Primary Slave Chip Select. This signal corresponds to CS3FX# on the primary 
ic Us FG ance 
SDCS1# B18 Secondary Master Chip Select. This signal corresponds to CS17X# on the 
ee ie secondary IDE connector. 
SDCS3# C18 Secondary Slave Chip Select. This signal corresponds to CS37X# on the secondary 
PDA[2-0] G17, G18, Primary Disk Address. PDA[2:0] are used to indicate which byte in either the ATA 
pee ee | command block or control block is being accessed. 


SDA[2-0] A18, B17, Secondary Disk Address. SDA[2:0] are used to indicate which byte in either the 
C17 ATA command block or control block is being accessed. 


PDD[15-0] IO | Primary Disk Data 


SDD[15-0] D15, C15, IO | Secondary Disk Data 
Al15, E14, 
B14, D13, 
B13, D12, 
C12, Al3, 
C13, Al4, 
C14, D14, 
B15, E15 
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ISA Bus Interface 


Signal Name Signal Description 


SA[19:0] V4, U4, WS, ISA Address Bus 
TS, Y6, V6, 
Y7, V7, U7, 
W8, T8, Y9, 
V9, U9, W10, 
T10, Y11, 
W11, T11, U11 
LA[23:17] T12, Y13, V13, ISA “Latched” Address Bus: The LA[23:17] address lines are bi-directional. 
U13, W14, These address lines allow accesses to physical memory on the ISA bus up to 
T14, Y15 16Mbytes. 
SD[15:0] W19, Y19, ISA Bus Data. SD[15:0] provide the data path for devices residing on the ISA bus. 
W18, Y18, 
V17, Y17, T16, SD7:4 are strap options for keyboard inputs 6:3 (see Function 0 Rx5A) 
W16, V1, Tl, 
Y2, W2, T2, 


ISA Byte High Enable. SBHE# indicates, when asserted, that a byte is being 
transferred on the upper byte (SD[15:8]) of the data bus. SBHE# is negated during 
refresh cycles. 

ISA I/O Read. IOR# is the command to an ISA I/O slave device which indicates 


that the slave may drive data on to the ISA data bus. 

ISA I/O Write. IOW# is the command to an ISA I/O slave device which indicates 
that the slave may latch data from the ISA data bus. 

ISA Memory Read. MEMR?# is the command to a memory slave which indicates 
that it may drive data onto the ISA data bus. 


that it may latch data from the ISA data bus. 
pee ne ISA Standard Memory Read. SMEMR# is the command to a memory slave, 
under IMB, which indicates that it may drive data onto the ISA data bus 
SMEM W# ISA Standard Memory Write. SMEMWé# is the command to a memory slave, 
under IMB, which indicates that it may latch data from the ISA data bus. 


BALE U10 ISA Bus Address Latch Enable. BALE is an active high signal asserted by the 
VT82C596B to indicate that the address (SA[19:0], LA[23:17] and the SBHE# 
signal) is valid 

ISA 16-Bit I/O Chip Select. This signal is driven by I/O devices on the ISA Bus to 
indicate that they support 16-bit I/O bus cycles. 

ISA Memory Chip Select 16. ISA slaves that are 16-bit memory devices drive this 
line low to indicate they support 16-bit memory bus cycles. 

ISA I/O Channel Check. When this signal is asserted, it indicates that a parity or 
an uncorrectable error has occurred for a device or memory on the ISA Bus. 

IOCHRDY T3 IOD | ISA I/O Channel Ready. This signal is normally high. Devices on the ISA Bus 
assert IOCHRDY low to indicate that additional time (wait states) is required to 
complete the cycle. 


ZWS# Y3 I ISA Zero Wait State. Devices on the ISA Bus assert ZWS# to indicate that no wait 
states are required. 


Revision 0.3 June 17, 1999 -11- Pinouts 


W Techaolosies Ine. VT82C596B 


ISA Bus Interface (continued) 

Signal Name Signal Description 

RFSH# W7 IO | Refresh. As an output RFSH# indicates when a refresh cycle is in progress. As an 
input RFSH# is driven by 16-bit ISA Bus masters to indicate refresh cycle. 

AEN Y4 Address Enable. AEN is asserted during DMA cycles to prevent I/O slaves from 
misinterpreting DMA cycles as valid I/O cycles. 


IRQOOUT / H20 Multifunction Pin 
GPO14 Rx74[7] =1 Interrupt Request 0 Output. Reflects the state of the internal 
system timer IRQO signal. 
Rx74[7] =0 General Purpose Output 14. 


IRQ8# / GPI6 Y20 I Multifunction Pin 
Rx5A[2]=0 Internal RTC disabled. Interrupt Request 8 from external RTC 
Rx5A[2] = 1 Internal RTC enabled. General Purpose Input 6. 


DRQ7-5, 3-0 U17, U16, DMA Request. Used to request DMA services from the internal DMA controller. 
Y16, US, V2, 
U6, W15 
DACK7-5, 3-0# W17, V16, Acknowledge. Used by the internal DMA controller to indicate that a request for 
T15, V5, Y10, DMA service has been granted. 
W6, U14 


iTC..rr—OS YE vt 8 Terminal Count. Asserted to DMA slaves as a terminal count indicator. 
SPKR | KIT. | OO FT Speaker Drive. The output of internal timer/counter 2. 
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XD Interface 


Signal Name Signal Description 


XDIR# / GPO22 M3 MultiFunction Pin 
X-Bus Data Direction. (Rx75[6]=0) Asserted low for all I/O read cycles and for 
memory read cycles to the programmed BIOS or APIC address space. XDIR# is 
tied directly to the direction control of a 74F245 transceiver that buffers the X-Bus 
data and ISA-Bus data. SDO-7 connect to the “A” side of the transceiver and 
XDO0-7 connect to the “B” side. XDIR# high indicates that SDO-7 drives XDO-7. 
General Purpose Output 22. (Rx75[6]=1) General purpose output. 


XOE# / GPO23 M4 MultiFunction Pin 
X-Bus Output Enable. (Rx75[6]=0) Asserted low for all decoded X-Bus cycles. 
XOBE# is tied directly to the output enable of a 74F245 transceiver that buffers the 
X-Bus data and ISA-Bus data (see XDIR# above). 
General Purpose Output 23. (Rx75[6]=1) General purpose output. 
KBCS# / GPO26 K1 MultiFunction Pin 
External Keyboard Controller Chip Select. (Rx76[2] = 0) Asserted during read 
or write accesses to I/O ports 60h and 64h. 
General Funpese Output 26. (Rx76[2]=1) General purpose output. 
|ROMCS# | K2_— | O_| ROM Chip Select. Chip Selecttothe BIOSROM. 


ww |S eo eee 
62h or 66h. 

PCS[1-0]# Programmable Chip Selects. Asserted during I/O cycles to programmable read or 
write ISA address ranges. Devices selected by these pins are assumed to be on the X- 
Bus (XDIR# and XOE# are enabled). 
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Internal Real Time Clock 


Signal Name Signal Description 


RTCX1 RTC Crystal Input: 32.768 KHz crystal or oscillator input. 
RTCX2 | R20 | O | RTC Crystal Output: 32.768 KHz crystal output 


RTCCS# / GPO24 M2 MultiFunction Pin 
External RTC Chip Select. (Rx76[0] = 0) Asserted for read or write accesses to 
RTC port 71h. Externally connected to a pair of OR gates (to logically AND 
the chip select with IOR# and IOW#) to generate the active-low RTC read and 
write commands. 
General Purpose Output 24. (Rx76[0] = 1) General purpose output. 
RTCAS / GPO25 Ll MultiFunction Pin 
External RTC Address Strobe. (Rx76[1] = 0) Asserted for writes to RTC I/O 
Port 70h. 
General Purpose Output 25. (Rx76[1] = 1) General purpose output. 


Internal Keyboard Controller 


Signal Name Signal Description 
J4 


KEYLOCK / PIRQI Extended Function (PITX4 PIRQ1) 


Rx59[1]=1 
Key Lock. Input to internal keyboard controller 


KBCK / NC N3 IO | Extended Function (PIIX4 No Connect) 
Rx5A[0]=1 (internal keyboard controller enabled —strapped from XDO) 
Keyboard Clock 
KBDT / NC M5 IO | Extended Function (PI[IX4 No Connect) 
Rx5A[0]=1 (Internal keyboard controller enabled —strapped from XDO) 
Keyboard Data 


MSCK / A20GATE Pl IO | MultiFunction Pin 
Rx5A[1]=0 (internal keyboard controller disabled — strapped from XD1) 
Gate A20. From optional external keyboard controller 
Rx5A[1]=1 (internal keyboard controller enabled —strapped from XD1) 
Mouse Clock. Mouse clock (extended function not available on PITX4) 


MSDT / KBCS# / GPO26 K1 IO | MultiFunction Pin 
Rx5A[1]=0 (Internal keyboard controller disabled —strapped from XD1) 
Keyboard Controller Chip Select. (Rx76[2]=0 external keyboard controller 
enabled) Chip select for external keyboard controller. 
General Purpose Output 26 (Rx76[2]=1 external keyboard controller 
disabled) General purpose output 


RxS5A[1]=1 (ternal keyboard controller enabled —strapped from XD1) 
Mouse Data. Mouse data (extended function not available on PITX4) 
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PC/PCI and Serial IRQ Control 

Signal Name Signal Description 

REQ[A-C]# / GPI[2-4] M1, N2, P3 I | PC/PCI DMA Requests. Used by PCI agent to request DMA services 
per the PC/PCI protocol. For GPI functions refer to Rx7D[2-0]. 

GNT[A-C]# / GPO[9-11] N1, P2, P4 PC/PCI DMA Grants. Used to acknowledge DMA services per the 
PC/PCI protocol. For GPO functions refer to Rx7D[2-0]. 

SERIRQ / GPI7 Do ed Serial oe Request. Used with Distributed DMA. For GPI see 
Rx68[3 


A20 Control 


Signal Name Signal Description 


A20GATE / MSCK Pl I Gate A20: Gate A20 output from optional external keyboard controller 
if used. Logically combined with Port 92 bit-1 (Fast_A20) and output 
on the A20M# signal. If the internal keyboard / PS2 mouse controller is 
used, this pin becomes the mouse clock input (the A2ZOGATE signal 
comes directly from the internal keyboard controller). 


A20M# | M20 | OD __ | A20 Mask. Connect to A20 mask input of the CPU. 


APIC Interface 


Signal Name Signal Description 


APICREQ# / WSC# / GPI5 K18 I/I/I MultiFunction Pin 

Internal APIC Write Snoop Complete. (Rx74[7]=1 & Rx74[1]=1) 
Asserted by the north bridge to indicate that all snoop activity on the 
CPU bus initiated by the last PCI-to-DRAM write is complete and 
that it is safe to perform an APIC interrupt. 

External APIC Request. (Rx74[7]=1 & Rx74[1]=0) Asserted by 
external APIC synchronous to PCICLK prior to sending an interrupt 
over the APIC serial bus. This signals the VT82C596B to flush its 
internal buffers. 

General Purpose Input 5. (Rx74[7] = 0) 

APICCS# / APICDO / GPO13 H18 | O/O/O | MultiFunction Pin 

Internal APIC Data 0. (Rx74[7]=1 & Rx74[1]=1) 

External APIC Chip Select. (Rx74[7]=1 & Rx74[1]=0) The 
VT82C596B drives this signal active to select an external APIC (if 
used). This occurs if the external APIC is enabled and a PCI cycle is 
detected within the programmed APIC address range. 

General Purpose Output 13. (Rx74[7] = 0) 


APICACK# / APICD1 / GPO12 J17 O/0/0 | MultiFunction Pin 

Internal APIC Data 1. (Rx74[7]=1 & Rx74[1]=1) 

External APIC Acknowledge. (Rx74[7]=1 & Rx74[1]=0) Asserted by 
the VT82C596B to indicate that it internal buffers have been flushed 
(in response to APICREQ#). This indicates to the external APIC that 
the VT82C596B’s internal buffers have been flushed and that it is OK 
for the APIC to send its interrupt. 

General Purpose Output 12. (Rx74[7] = 0) 
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General Purpose Inputs 
Signal Name Signal Description 


General Purpose Input 4. (Rx7D[2] = 0) 

General Purpose Input 6. (Rx5A[2] = 1) 

THRM# 

BATLOW# 

General Purpose Input 10. (Rx74[4] = 1) 

General Purpose Input 11. (Rx74[5] = 1) 

General Purpose Input 13. Also functions as the ACPI sleep button if bit-9 of 
register 0 of ACPI I/O Space (Function 3) is enabled 

[GPH4 

[GPUS 

[GPH6 

[GPU7 

[GPUS 

[GPH9 

General Purpose Input 20. (Rx59[0] = 1) See also Rx55[3:0] 

General Purpose Input 21. (Rx59[2] = 1) See also Rx58[3:0] 


The underlined name above indicates the default function on power up. 
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General Purpose Outputs 
Signal Name Signal Description 


}Gpoo | G4 | | General Purpose Output. 
[GPOI/LAIT | YS | _1O | General Purpose Output 1. Rx74[0]=0. 
|GPOZ/LAI8_—— | T14__|_ IO | General Purpose Output 2, Rx74J0]=0. 
[GPO3/LAI9_ | W14__| IO | General Purpose Output 3. Rx74[0]=0. 
|GPO4/LA20_|—U13_|_ IO | General Purpose Output 4. Rx74[0]=0. 
|GPOS/LA21_ | V13__| IO | General Purpose Output 5. Rx74[0]=0. 
|GPO6/LA22 | Y13__|_ IO | General Purpose Output 6. Rx74[0]=0. 
[GPO7/LA23_ | T12_ | -1O | General Purpose Output 7. Rx74[0]=0. 
jGpog, | TI9_ |__| General Purpose Output 8. F3Rx54[1-0]. Optional 1Hz / 2Hz / 4Hz clock output _| 
|GPO9/GNTA# | NI |__| General Purpose Output 9. Rx7D[0J=0. 
|GPO10/GNTB# | P2__ | O_| General Purpose Output 10. Rx7DIIJ=0. 
}GPou/GNTc# | P4_ | O_| General Purpose Output 11. Rx7DI2)}=0. 
|GPO12/ APICACK# | __J17__|_O_| General Purpose Output 12. Rx74[7]=0. 
|GPO13/APICCS# | HI8 | O | General Purpose Output 13. Rx74[7]=0. 
|GPO14/IRQOOUT | _H20__ | O | General Purpose Output 14. Rx74[7]=0. 
susB# [| V19__ | O _| General Purpose Output 15. Rx75[0] = 1. See also F3Rx54(3]. 
susc# | UI8 | O | General Purpose Output 16. Rx75[0] = 1. See also F3Rx54[2]. 
cpusTP# | RI | O | General Purpose Output 17. Rx75[IJ=1 
pcistP# [| _R2__ | O | General Purpose Output 18. Rx75[2]= 1 
[GPo19/ZZ_ | K 16 |_| General Purpose Output 19. Rx75[3J= 1 
sussTi# | 117 | O | General Purpose Output 20. Rx75[4] = 1. See also F3Rx54[4]. 
sussT2# [| T18_ | O | General Purpose Output 21, Rx75[5] = 1. See alsoF3Rx54{7]. 
| GPO22/XDIR# | M3 | O | General Purpose Output 22. Rx75[6] = 1. 

XOE# | M4 |__| General Purpose Output 23. Rx75[6J= 1. 
RIccs# | M2__|_O | General Purpose Output 24. Rx76[0)= 1. 
RTCAS [| LI |__| General Purpose Output 25. Rx76[IJ=1 
| GPO26/KBCS# | KI | O | General Purpose Output 26. Rx76[2] = 1. 

}GPpo27, | GSO | General Purpose Output27, 0 
}Gpo2g | 2 | O | General Purpose Output 28. 
| GPO29/SCIOUT# | F3___| _O | General Purpose Output 29. Rx74[7]=0. 
|}GPpo3o | 4 |_| General Purpose Output 30.0 


The underlined name above indicates the default function on power up. 
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Power Management 


Signal Name Signal Description 


PWRBTN# I Power Button. Used by the Power Management subsystem to monitor an 
external system on/off button or switch. The WT82C596B performs a 200us 
debounce of this input if Rx40[5] is set to 1. This input is referenced to 
VCCSUS. 


feeeaeslaie ae / GPI13 ACPI Sleep Button. General purpose input 13, but also functions as the ACPI 
sleep button if bit- 2 OF register 0 of ACEI I/O Space (Function 3) is enabled. 


pers [| 7 is 

used) causes an INIT signal to be generated to the CPU. 

Resume Reset. Resets the internal logic connected to the VCCSUS power 
plane and also resets portions of the internal RTC logic. 


EXTSMI# IOD | External System Management Interrupt. When enabled to allow it, a falling 
edge on this input causes an SMI# to be generated to the CPU to enter SMI 
mode. Once asserted, this pin should be held low for at least four PCICLKs. 
The VT82C596B also asserts EXTSMI# in response to SMI# being activated 
within the Serial IRQ function. This pin should be connected to an external 
pullup. 


PCIREQ[A-D]# E10, All, Power Management PCI Requests. Used by internal power management to 
B11, Cll monitor PCI requests for use of the PCI bus. 
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Power Management (continued) 


Signal Name Signal Description 


_ 
= 


— 


SCIOUT# / GPO29 eed 


CPUSTP# / GPO17 


PCISTP# / GPO18 


saad Mall 


a ye 
_— alt 


SUSST1# / GPO20 


SUSST2# / GPO21 
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Notebook Computer Display Lid Open / Closed Monitor. Used by the 
Power Management subsystem to monitor the opening and closing of the 
display lid of notebook computers. Can be used to detect either low-to-high 
and/or high-to-low transitions to generate an SMI#. The VT82C596B 
performs a 200 usec debounce of this input if Rx40[5] is set to 1. May 
optionally be programmed as a general purpose input (Rx74[4]=1). 

Ring Indicator. May be connected to external modem circuitry to allow the 
system to be re-activated by a received phone call. This input is referenced to 
VCCSUS. May optionally be programmed as a general purpose input 
(Rx74[6]=1). 

Thermal Detect. If the VT82C596B is enabled to allow it, asserting this 
signal initiates hardware Clock Throttling mode. This causes STPCLK# to be 
cycled at a preset programmable rate (see Function 3 configuration space 
Rx4C). May optionally be programmed as a general purpose input 


ACPI System Control Interrupt. Connected to the external APIC if used. 
May optionally be programmed as a general purpose output (Rx74[7]=0) 

CPU Clock Stop. Signals the system clock generator to disable the CPU clock 
outputs. May optionally be programmed as a general purpose output 


PCI Clock Stop. Signals the system clock generator to disable the PCI clock 
outputs. May optionally be programmed as a general purpose output 


L2 Cache SRAM Low Power Mode. Used to power down the L2 Cache 
SRAMs during CPU Stop Clock state. May optionally be programmed as a 
general purpose output (Rx75[3]=1 


Suspend Plane A Control. Asserted during power management POS, STR, 
and STD suspend states. Used to control the primary power plane. 

Suspend Plane B Control. Asserted during power management STR and STD 
suspend states. Used to control the secondary power plane. May optionally be 
programmed as a general purpose output (Rx75[0]=1). 

Suspend Plane C Control. Asserted during power management STD suspend 
state. Used to control the tertiary power plane. May optionally be 
programmed as a general purpose output (Rx75[0]=1). 

Suspend Status 1. Typically connected to the North Bridge (e.g., VT82C598 
Apollo MVP3) to provide information on host clock status. Asserted when the 
system may stop the host clock, such as Stop Clock or during POS, STR, or 
STD suspend states. May optionally be programmed as a general purpose 
output (Rx75[4]=1). 

Suspend Status 2. Typically connected to other system devices to provide 
information on system suspend state. Asserted during POS, STR, or STD 
suspend states. May optionally be programmed as a general purpose output 
(Rx75[5]=1). 
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Resets and Clocks 
Signal Name Signal Description 


ee nie | PCI Reset. Active low reset signal for the PCI bus. The VT82C596B will assert 
this pin during power-up or from the control register. 
[RSTDRV_ | WI O_| Reset Drive. Reset signal tothe ISAbus. 


BCLK | = T7 ~~ ‘| O | Bus Clock. ISA bus clock. 
Oscillator. 14.31818 MHz clock signal used by the internal Timer. 


SUSCLK P17 Suspend Clock. 32.768 KHz output clock for use by the North Bridge (e.g., 
VT82C598 Apollo MVP3) for DRAM refresh purposes. Stopped during Suspend-to- 
Disk and Soft-Off modes. 


Configuration and Test 
Signal Name Signal Description 
R17 I Configuration 1. Used to select the CPU type (0=Socket-7, 1=Slot-1). Determines 
the polarity of the INIT and CPURST signals. 


Configuration 2. Used to select the type of decoding for the top 64 Kbytes of 
memory (FFFFOO00h-FFFFFFFFh): 0 = Positive decode, | = Subtractive decode. 
Test. Used to select chip test modes. Pulled up externally to VCCSUS for normal 


operation. 


Power and Ground 


Signal Name Signal Description 


E9, E11, E12, Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on only when 
E16, FS, F6, the mechanical switch on the power supply is turned on and the PWRON signal is 
F14, F15, G6, conditioned high. This pin should be connected to the same voltage as the CPU I/O 
P15, R6, R7, circuitry. 

R15, T6 


Voltage Reference. 5V nominal (4.75 to 5.25) to provide 5V input tolerance. This 
voltage should be on only when the mechanical switch on the power supply is turned 
on and the PWRON signal is conditioned high. 

Suspend Power. Always available unless the mechanical switch of the power supply 
is turned off. If the "soft-off" state is not implemented, then this pin can be 
connected to VCC. Signals powered by or referenced to this plane are: BATLOW#, 
CFG1-2, EXTSMI#, GPI1, GPO8, IRQ8#, LID, RI#, SMBALRT#, SMBCLK, 
SMBDATA, PWRBTN#, SUS[A-C]#, SUSCLK, SUSST[1-2]#, TEST#, PWROK, 
RSMRST#. 


GND D10, E7, E13, 
J9-12, K9-12, 
L9-12, M9-12 


NC J4, M5, M16, No Connect 
N3, N18, R5 
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REGISTERS 


Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT82C596B. These tables also document the 
power-on default value (“Default”) and access type (“Acc”) for 
each register. Access type definitions used are RW 
(Read/Write), RO (Read/Only), “—” for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see individual 
register descriptions for details). 


Detailed register descriptions are provided in the following 
section of this document. All offset and default values are 
shown in hexadecimal unless otherwise indicated 


Table 2. System I/O Map 


Port Function Actual Port Decoding 
00-1F Master DMA Controller 0000 0000 000x nnnn 
20-3F Master Interrupt Controller 0000 0000 001x xxxn 
40-5F Timer / Counter 0000 0000 010x xxnn 
60-6F Keyboard Controller 0000 0000 0110 xnxn 
(60h) KBC Data 0000 0000 0110 x0x0 
(61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1 
(64h) KBC Command / Status 0000 0000 0110 x1x0 
710-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn 
78-7F -available for system use- 0000 0000 O111 Ixxx 
80 -reserved- (debug port) 0000 0000 1000 0000 
81-8F DMA Page Registers 0000 0000 1000 nnnn 
90-91 -available for system use- 0000 0000 1001 000x 
92 System Control 0000 0000 1001 0010 
93-9F -available for system use- 0000 0000 1001 nnnn 
AO-BF Slave Interrupt Controller 0000 0000 101x xxxn 
C0-DF Slave DMA Controller 0000 0000 110n nnnx 
E0-FF -available for system use- 0000 0000 111x xxxx 
100-CF7 — -available for system use- 

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx 
CFC-CFF PCI Configuration Data 0000 1100 1111 11xx 


DO0-FFFF -available for system use- 
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Table 3. Registers 


Legacy I/O Registers 


| Port |Master DMA Controller Registers | Default | 
| 00__|Channel 0 Base & Current Address | [RW] 
| O01 |Channel Base & Current Count | [RW] 
| 02 |Channel | Base & Current Address | [RW] 
| 03 |Channel | Base & Current Count | [RW] 
| 04 |Channel 2 Base & Current Address | [RW] 
| 05 |Channel 2 Base & CurrentCount___| [RW] 
| 06 _|Channel 3 Base & Current Address | [RW] 
| 07 |Channel 3 Base & CurrentCount__ | [RW] 
| 08 |Status/Command | RWI 
| 09 [Write Request| SC WOO 
| OA [Write SingleMask | [WO 
| OB |WriteMode | SWOT 
| OC |Clear Byte PointerFF_ | [WO 
| OD |MasterClear_ | WO 
| OE |ClearMask CL CC WO 
| OF |Read/WriteMask | RWI 


[20 [Master InterruptControl | 
| 21 |Master InterruptMask__— | Ss 
| 20 _|Master Interrupt Control Shadow | ~—_ [RW] 
| 21 _|Master Interrupt Mask Shadow | — —_[RW| 


* RW if shadow registers are disabled 


| 40 [Timer /CounterOCount_ | RWI 
| 41 [Timer /Counter1 Count | [RWI 
| 42 [Timer /Counter2Count_ | [RWI 


a2 bm 


| 43 [Timer /Counter Control | [WOO 


Pat (estou ConolerDan [8 
| 61 _|Misc Functions & Speaker Control |__| RW] 
| 64 |Keyboard CtrlrCommand/ Status | [RW] 


| Port |CMOS/RTC/NMI Registers | 
| 70 __|CMOS Memory Address & NMI Disa] __ [WO 
| 71 |CMOS Memory Data(128 bytes) | [RW] 
| 72 |CMOS Memory Address | [RW 
| 73 |CMOS Memory Data (256 bytes) | [RW] 
| 74 |CMOSMemory Address | [RW 
| 75 __|CMOS Memory Data (256 bytes) | [RW] 


NMI Disable is port 70h (CMOS Memory Address) bit-7. 

RTC control occurs via specific CMOS data locations (0-ODh). 
Ports 72-73 may be used to access all 256 locations of CMOS. 
Ports 74-75 may be used to access CMOS if the internal RTC is 
disabled. 


Register Overview 
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a1 [DMA Page - DMA Chanel [RW 
| 83 |DMAPage-DMAChannell | [RW] 


| 81 |DMAPage-DMAChannel2_ | [RW] 
| 82 |DMAPage-DMAChannel3 | [RW] 
| 8F_|DMAPage-DMAChannel4 | [RW] 
| 8B_|DMAPage-DMAChannel5 | [RW 
| 89 |DMAPage-DMAChannel6 | [RW 
| 8A |DMAPage-DMAChannel7 | [RW 


| 92 |SystemControl | RWI 


“AO [Slave Interrupt Control | | 
a Siete ede ee 


Slave Interrupt Control Shadow | — {RWI 
Slave Interrupt Mask Shadow | — [RWI 


* RW accessible if shadow registers are disabled 
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G0" [Channel 0 Base & Curent Address [RW 
| C2 |Channel 0 Base & Current Count | [RW] 
| C4 |Channel | Base & Current Address | [RW] 
| C6 |Channel | Base & Current Count | [RW] 
| C8 _|Channel 2 Base & Current Address | [RW] 
| CA |Channel 2 Base & CurrentCount_ | [RW] 
| CC_|Channel 3 Base & Current Address | [RW] 
| CE |Channel 3 Base &CurrentCount__ | [RW] 
| RW) 


| DO |Status/Command 
| D2 |WriteRequest_ | SC WO 
| D4 [Write SingleMask_ |S WO 


| Do |WriteMode | CWO 
| D8 |Clear Byte PointerFF_ | [WO] 
| DA |MasterClear_ | WO 
| DC |ClearMaskk | CWO 
| DE |Read/WriteMask | SRW 
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PCI Function 0 Registers - PCI-to-ISA Bridge 


Configuration Space PCI-to-ISA Bridge Header Registers 


| 1-0 [Vendor ID 106 RO 
| 3-2 [DeviceID (0596 RO 
| 8 [RevisionID nn RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode TRO 
| B [BaseClassCode_ | 06 RO 
| C_[reserved-(cache line size) | 00 | — | 
| D_[reserved- (latency timer) | 00 | — | 
| E [HeaderType STS 80 | RO 
| F [BuiltInSelfTest(BIST) | 00_— RO 
[10-27 |-reserved- (base address registers) | __00_| 
[28-2B |-reserved- (unassigned) | 00 
2F-2C|SubsystemIDRead_ | 00 
| 30-33 [-reserved- (expan. ROM base addr) | 00 _| 
34-3B [-reserved- (unassigned) | 00 
| 3C_[reserved-(interruptline) | 00 
| 3D_[reserved-(interruptpin) | 00 
| 3E [reserved-(mingnt) | 00 
| 3F_[reserved-(maxlat) | 00 


Configuration Space PCI-to-ISA Bridge-Specific Registers 


| Offset [ISA Bus Control 


| 40 |ISA Bus Control 


DODD0DE00 
ie) 


Type F DMA Control 

| 46 |Miscellaneous Control 1 
| 47 [Miscellaneous Control 2 
| 48 [Miscellaneous Control 3 


t |Acc 
| 00 [RW 
| —00_—s[ RW 
| 00 | RW 
| 00 RW 
| 00 —s[ RW 
| 00 [RW 
| 00 [RW 
| 00 [RW 
RW 
| 00 
RW 


| 4B [-reserved- | 00 
| 4C_[DMA/ Master Mem Access Control 1| 00 _[RW] 
| 4D_[DMA/ Master Mem Access Control 2| 00 __ [RW] 
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Configuration Space PCI-to-ISA Bridge-Specific Registers 


S153 preserved ——SSCSC~wSC*i Sd 
[54 _|PCIIRQ Edge /Level Selection | 00 [RW| 
[55__[PnP Routing for Extermal MIRQO-1 [| 00 [RW| 
[56__[PnP Routing for PCLINTB-A____| _00__[RW| 
[~57_[PnP Routing for PCLINTD-C_____| _00__[RW| 


| 58_ [PnP Routing for External MIRQ2__ | 00_[RW] 
| SB [InternalRTCTestMode | 00. RW 
| SC_[DMAControl 00 RW 
[SF-SD}reserved@ | — I 


+ Bit 7-4 power-up default value depends on external strapping 


| 70 [SubsystemID Write | 00 [WO 
[71-73 |-reserveds | | — I 
| 80 [Programmable Chip SelectMask___ | __00_ [RW] 
| 81 [ISA Positive Decoding Control |__| 00_ [RW] 
| 82 [ISA Positive Decoding Control2__ | 00_—[ RW] 
-reserveds 


-reserved- 


| 00__—[RWI 
| 84 | | 00 [RWI 
| 00 | — | 
| 87 [Test RW 
| 00 [RW] 
| 39 | | 00  |RWI 
| 00 | — | 


PLL Control 
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PCI Function 1 Registers — IDE Controller 


Configuration Space IDE Header Registers 


| 1-0 [Vendor ID T1106 RO 
| 3-2 [DeviceID 0571 RO 
| 5-4 [Command (0080 RO 
| 8 [RevisionID Tn RO 
| 9 [Programming Interface | 85 [RWI 
| A [SubClassCode TORO 
| B [BaseClassCode | OL[RO 
| C_[reserved-(cacheline size) | 00 | — | 
| D_[LatencyTimer |S 00 RWI 
| E [HeaderType |S RO 
| F [BuiltInSelfTest(BIST) | —00__—[ RO 
[13-10 [Base Address — Pri Data /Command_| 000001F0 | RO | 
[24-2F [-reserved- (unassigned) | 00 | — | 
[30-33 [-reserved- (expan ROM base addr) [| 00 __| — | 
34-3B [-reserved- (unassigned) | 00 

| 3D_[InterruptPin 00 RO 
| 3B [MinimumGrant_ | 00 RO 
| 3F [MaximumLateney | 00 RO 
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Configuration Space IDE-Specific Registers 


Pci Enable Pos [RW 
41 |IDE Configuration | 02 _|RW| 
[42_freserved- (do not program) | 09 _|[RW| 
[44_[Miscellaneous Control | 68 [RW 
[45_|Miscellaneous Control? | 00 [RW 
[-46__[oiscellaneous Consol Sf cow. 
[aD _freserved- (do not program) | 00 [RW| 
[4F [Pri Non-1F0 Port Access Timing | FF [RW] 
54 |UttraDMA FIFO Control =| 06 RW] 
[55-5F[reserved-SSCSCSC~wCiSd 
[62-67 [reserved-—SSSCSCSC~wSCiéSCSd I 
[e9-6F freserved- ——SSSSCSC~C~srSCiSd 
[70 [IDE Primary Stas | 00 [RW 
71 IDE Primary Interrupt Control | 00 [RW] 
TaTafreserved-—SSC*YC Cd | 
[74 [IDE Primary Command 1 | 00 _| RW 
73 [DE Primary Command? | _00 [RW 
76-77 freserved- —SSCSCSC~*stCiSd I 
[78 [IDE Secondary Status | _00__|RW| 
79_|IDE Secondary Interrupt Control___| 00 [RW 
TATBlreserved- SS SSC*Y =i 
[ 7C_|IDE Secondary Command 1 | 00 [RW 
[7D _|IDE Secondary Command 2 | 00 [RW 
Ter [reserved- ——SSSCSC*Y CSC | 
[sa-s7[reserved- |S | 
sCrr[reserved- STC 


ae aT IE 

PO imary Channel Command | ~00 [RW 
| 1 [reserved | — I 
| 2 [Primary Channel Status | 00 WC 
| 3 [reserved | — I 
| 4-7 [Primary Channel PRD Table Addr__| 00 _ [RW] 


| 8 [Secondary ChannelCommand ___|_—_00_—[ RW] 
freserveds 


| 9 | reserved- | 00 | — | 
| A [Secondary Channel Status | 00__—| WC 
| B [reserved || — I 
| C-F [Secondary Channel PRD Table Addr | _00__ [RW] 
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PCI Function 2 Registers — USB Controller 


Configuration Space USB Header Registers 


| Offset |PCI Configuration Space Header 
Vendor ID 1106 | RO| 


| 3-2 [DeviceID 3038 RO 


| 8 [RevisionID nn RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode | 038 RO 
| B [BaseClassCode | OC RO 
| C [CacheLine Size | 00 RO 
| D_ [LatencyTimer TRI 
| E [HeaderType STS 00 RO 
| F [Bist C0 RO 


[10-IF[-reserved@ | — I 
24-3B|-reserved@ | — I 
| 3C_[InterruptLine | 00 [RW 
| 3D_[InterruptPin TRO 
[3E-3F}reserved- || — I 


Configuration Space USB-Specific Registers 


| 40 [Miscellaneous Control! | 00 [RWI 
| 41 [Miscellaneous Control2__ | 00 [RWI 
[42-43 |reserved9 00 RO 
[44-45 |-reserved- (test only, do not program) |__| RW] 
[46-47 |-reserved-(test) | 


}48-5F[-reserved@ || — I 
| 60 [Serial Bus Release Number | 10 RO | 
JO1-BF[-reserved9 || — I 
|C2-FF}reserved@ | | — I 
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I/O Registers — USB Controller 


13-12 [Port 2 Status / Control 0080 
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PCI Function 3 Registers — Power Management 


Configuration Space Power Management Header Registers 


| 1-0 |VendorID C—“‘CSCC(‘#d:SCOCL‘OG ——=OL RO 
| 3-2 [DeviceID  — —C—“‘“CSC*dL:C«39050_—=s| RO 
| 8 |RevisionID  —————~—*~dT:~Ssnn __—[ RO | 
| 9 [Programming Interface ———sd| Sat | RO | 
Sub Class Code | oot | RO] 
| B_ |BaseClassCode_——~—CS ct = RO 
| Cc [Cache Line Size 
Latency Timer 


| E [Header Type 
10-3F |-reserved- 


+ Default values may be changed by writing to offsets 61-63h. 
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Configuration Space Power Management-Specific Registers 


[40 [Debounce Control __—————*(| 00 (RW. 
41 |General Configuration | 00 [RW 
[42 [SCI interrupt Configuration | 00 [RW 
[a3 [reserved SCSCSC~SC sd 
[4C_[fiost Bus Power Management Control _00__[RW, 
[4D [Clock StopControt | 00 (RW, 
aE-4F[-reserved- SCS 
P34 [opio Select SSSR 
[35_[Wakeup Control ————~d| 00 [RW 
[56-57 [reserved SSCS 
[5C-60 [reserved ——SSCSCSC~—mSCi sd 
61 [Write value for Offset 9 (Prog Intfey | 00 [WO 
[ 62__|Write value for Offset A (Sub Class) | 00 [WO 
Write value for Offset B (Base Class) | 00 |WO| 
rreserved-—SSSSSC«d CO 

freserved- ———SC~CS~SSCi SI 
SMBus Control | 00 [RW 
SMBus Host Slave Command | 00 [RW] 
SMBus Slave Address for Poet | 00 [RW] 
SMBus Slave Address for Pore? | 00 [RW] 
SMBusRevision1D | nn [RO] 
freserved- SSCS I 


| Do _| 


Register Overview 
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I/O Space System Management Bus Registers 


| 0 |SMBusHost Status | 00 [WC 
| 1 [SMBus Slave Status | 00 [RWI 
| 2 |SMBusHostControl | 00 [RWI 
| 3 |SMBusHostCommand | 00 [RW 
| 4 |SMBusHost Address | 00 RW 
| 5 |SMBusHostDatad | 00 RWI 
| 6 |SMBusHostDatal | 00 [RWI 
| 7 |SMBusBlockData | 00 [RW 
| 8 [SMBus SlaveControl | 00 [RWI 
| 9 [SMBus Shadow Command |——00_—[ RO 
| C-D [SMBus Slave Data | (0000 _—[ RO 
| E-F [reserveds | — I 


-reserved- 
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I/O Space Power Management- Registers 


P67 [reserved ——SSSSSCSC~ Sid 
CCE preserved ——SSSC=C~—~‘~sSCiSCSd 
[14 [ProcessorLvi2__———S——SS~:Cié RO 
C15 [Processor LVL3__| 00 _[RO| 
T6-1F freserved- ——S~S~S sd 
[36-27 freserved-——SSSCSC*i 
26 freserved- SSCS I 
2F [SMI Command | 00 _|RW| 
BC-3F preserved ———SSSSCSC~=~s:Ci ST 
[40 [General Purpose Comrol_——-|_ 00 [RW 
as freseved- ——SSCS~sSCi Sd 
[45-44 [External SMI Tnput Value | _input_[ RO| 
a6aTfreserved- ——SSCSC~sSC*éi Sd 
[4B-48 [GPI Port Input Value_______| _imput_[ RO| 
[S0FE preserved ———SSSCSC~dSC=i ST 


-reserved- 


Register Overview 


W Technotosies Ine. VT82C596B 


Configuration Space I/O 


Mechanism #1 


These ports respond only to double-word accesses. Byte or 
word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration AddLreSS .............sesssesseee RW 


31 Configuration Space Enable 
0 Disabled vicis. cscccccscesceneseissciesies neeencees default 
1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved ou... eeseeereeeees always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions 
7-2 Register Number 
Used to select a specific DWORD in the device’s 
configuration space 
bE | ae «) », (eee eeer peer ererier errreerr reer always reads 0 


Port CFF-CFC - Configuration Data ...............ssssssssseeees RW 


Refer to PCI Bus Specification Version 2.1 for further details 
on operation of the above configuration registers. 
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Register Descriptions 


Legacy I/O Ports 

This group of registers includes the DMA Controllers, 
Interrupt Controllers, and Timer/Counters as well as a number 
of miscellaneous ports originally implemented using discrete 
logic on original PC/AT motherboards. All of the registers 
listed are integrated on-chip. These registers are implemented 
in a precise manner for backwards compatibility with previous 
generations of PC hardware. These registers are listed for 
information purposes only. Detailed descriptions of the 
actions and programming of these registers are included in 
numerous industry publications (duplication of that 
information here is beyond the scope of this document). All of 
these registers reside in I/O space. 


7 Reserved 
6 TOCHCKE Active... ciceeeeeseeeeereeneeees RO 
This bit is set when the ISA bus IOCHCK# signal is 
asserted. Once set, this bit may be cleared by setting 


bit-3 of this register. Bit-3 should be cleared to 
enable recording of the next IOCHCK#. IOCHCK# 
generates NMI to the CPU if NMI is enabled. 

5 Timer/Counter 2 Output .......00 ee RO 
This bit reflects the output of Timer/Counter 2 
without any synchronization. 


4 Refresh Detected o.oo eects eeeeees RO 
This bit toggles on every rising edge of the ISA bus 
REFRESH# signal. 

3. TIOCHCK# Disable ........0..00.00 eee eee RW 

0 Enable IOCHCK# assertions............0..... default 


1 Force IOCHCK# inactive and clear any 
“TOCHCK# Active” condition in bit-6 


2 Reserved) — sss.cscdecbedese cdcestessesgessdecseiss RW, default=0 

1 = Speaker Enable.............. cece ee eeeeseeeseeeseeeeereees RW 
QO: TDiSADIG: 3: csecesecssscasasevsevessessessngureecensSevssee default 
1 Enable Timer/Ctr 2 output to drive SPKR pin 

0 Timer/Counter 2 Enable................00....ccccccceees RW 
O° Disable: fission cccetsetischeseecscbssadseeanees co ceveetoed default 


1 Enable Timer/Counter 2 
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O) OTD) aveseiieteticdeeitr di eieesotist dtentede default 
1-3 On 
ReServed.-  servsecnensacrersecntscen ies always reads 0 


Power-On Password Bytes Inaccessable .. default=0 
Reserved ss siciissesseh ches edeceassaseitaeeie always reads 0 
A20 Address Line Enable 
Q A20 disabled / forced 0 (real mode)...... default 
1 A20 address line enabled 
High Speed Reset 
0 Normal 
1 Briefly pulse system reset to switch from 
protected mode to real mode 


Register Descriptions - Legacy I/O Ports 


Technologies, Inc. 
WN 9 Comet VT82C596B 
Keyboard Controller Registers Port 64 - Keyboard / Mouse Status ..........ccccscsssssssssssseseees RO 


The keyboard controller handles the keyboard and mouse 
interfaces. Two ports are used: port 60 and port 64. Reads 
from port 64 return a status byte. Writes to port 64h are 
command codes (see command code list following the register 
descriptions). Input and output data is transferred via port 60. 


A “Control” register is also available. It is accessable by 
writing commands 20h / 60h to the command port (port 64h); 
The control byte is written by first sending 60h to the 
command port, then sending the control byte value. The 
control register may be read by sending a command of 20h to 
port 64h, waiting for “Output Buffer Full” status = 1, then 
reading the control byte value from port 60h. 


Traditional (non-integrated) keyboard controllers have an 
“Input Port” and an “Output Port” with specific pins dedicated 
to certain functions and other pins available for general 
purpose I/O. Specific commands are provided to set these pins 
high and low. All outputs are “open-collector” so to allow 
input on one of these pins, the output value for that pin would 
be set high (non-driving) and the desired input value read on 
the input port. These ports are defined as follows: 


Bit Input Port Lo Code Hi Code 

0 P10 - Keyboard Data In BO B8 

1 P11 - Mouse Data In Bl B9 

2 P12 - Turbo Pin (PS/2 mode only) B2 BA 

3. ~=P13 - user-defined B3 BB 

4 P14 - user-defined B6 BE 

5 P15 - user-defined B7 BF 

6 P16 - user-defined - - 

7 ~~ P17- undefined - - 
Bit Output Port 


Lo Code Hi Code 


QO  P20-SYSRST (1=execute reset) - 

1 P21 - GATEA20 (1=A20 enabled) - - 
2 P22 - Mouse Data Out B4 BC 
3. P23 - Mouse Clock Out B5 BD 
4 P24 - Keyboard OBF Interrupt IRQ1) — - 
5 P25 - Mouse OBF Interrupt IRQ 12) — - 
6 P26 - Keyboard Clock Out - - 
7 P27 - Keyboard Data Out - - 

Bit Test Port Lo Code Hi Code 

0 TO - Keyboard Clock In - - 
1 ~~ T1- Mouse Clock In - - 


Note: Command code COh transfers input port data to the 
output buffer. Command code DOh copies output port values 
to the output buffer. Command code EOh transfers test input 
port data to the output buffer. 


Port 60 - Keyboard Controller Input Buffer ................. WO 


Only write to port 60h if port 64h bit-1 = 0 (1=full). 


Port 60 - Keyboard Controller Output Buffer ................ RO 


Only read from port 60h if port 64h bit-0 = 1 (O=empty). 
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0 Keyboard Output Buffer Full 
0 Keyboard Output Buffer Empty............. default 
1 Keyboard Output Buffer Full 
1 Input Buffer Full 
O Input Buffer Empty... ee default 
1 Input Buffer Full 
2 ~~ System Flag 
O Power-On Default... ee eeeeeeeeeeeteee default 
1 Self Test Successful 
3. Command / Data 
0 Last write was data write ....... eee default 
1 Last write was command write 
4 Keylock Status 
0 Locked 
1 Free 
5 Mouse Output Buffer Full 
0 Mouse output buffer empty... default 
1 Mouse output buffer holds mouse data 
6 General Receive / Transmit Timeout 
O'> NOCrT OP a eeccdciedivvar veer tieneiededss default 
1 Error 
7 Parity Error 
0 No parity error (odd parity received)..... default 
1 Even parity occurred on last byte received 
from keyboard / mouse 
KBC Control Register.......... R/W via Commands 20h/60h 
7 Reserved .....ci staat asses always reads 0) 
6 PC Compatibility 
0 Disable scan conversion 
1 Convert scan codes to PC format; convert 2- 
byte break sequences to 1-byte PC-compatible 
break COdES 2; sissecs stievsesvevasiaseteavseeeeneeiees default 
5 Mouse Disable 
0 Enable Mouse Interface... eee default 
1 Disable Mouse Interface 
4 Keyboard Disable 
0 Enable Keyboard Interface ......... i. default 
1 Disable Keyboard Interface 
3 Keyboard Lock Disable 
0 Enable Keyboard Inhibit Function......... default 
1 Disable Keyboard Inhibit Function 
2 Systém Flag: o...05.c0isscsscsscsetsssciedesieteasccs default=0 
This bit may be read back as status register bit-2 
1 Mouse Interrupt Enable 
0 Disable mouse interrupts .......... ee default 
1 Generate interrupt on IRQ12 when mouse data 
comes in output bufer 
0 Keyboard Interrupt Enable 
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0 Disable Keyboard Interrupts...........0.0... default 
1 Generate interrupt on IRQ1 when output buffer 
has been written. 
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Port 64 - Keyboard / Mouse Comman.................0000000e0 WO 


This port is used to send commands to the keyboard / mouse 
controller. The command codes recognized by the 
VT82C596B are listed n the table below. 


Note: The VT82C596B Keyboard Controller is compatible 
with the VIA WVT82C42_ Industry-Standard Keyboard 
Controller except that due to its integrated nature, many of the 
input and output port pins are not available externally for use 
as general purpose I/O pins (even though P13-P16 are set on 
power-up as strapping options). In other words, many of the 
commands below are provided and “work”, but otherwise 
perform no useful function (e.g., commands that set P12-P17 
high or low). Also note that setting P10-11, P22-23, P26-27, 
and TO-1 high or low directly serves no useful purpose, since 
these bits are used to implement the keyboard and mouse ports 
and are directly controlled by keyboard controller logic. 


Table 4. Keyboard Controller Command Codes 


Code Keyboard Command Code Description 


20h Read Control Byte (next byte is Control Byte) 
21-3Fh Read SRAM Data (next byte is Data Byte) 
60h Write Control Byte (next byte is Control Byte) 
61-7Fh Write SRAM Data (next byte is Data Byte) 


9xh Write low nibble (bits 0-3) to P10-P13 

Alh Output Keyboard Controller Version # 

A4h Test if Password is installed 
(always returns Flh to indicate not installed) 

A7h Disable Mouse Interface 

A8h Enable Mouse Interface 

A9h Mouse Interface Test (puts test results in port 60h) 
(value: 0O=OK, 1=clk stuck low, 2=clk stuck high, 
3=data stuck lo, 4=data stuck hi, FF=general error) 

AAh KBC self test (returns 55h if OK, FCh if not) 

ABh Keyboard Interface Test (see A9h Mouse Test) 

ADh Disable Keyboard Interface 

AEh Enable Keyboard Interface 

AFh Return Version # 


BOh Set P10 low 
Blh Set P11 low 
B2h Set P12 low 
B3h Set P13 low 
B4h Set P22 low 
B5h Set P23 low 
Boh Set P14 low 
B7h Set P15 low 
B8h Set P10 high 
B9h Set P11 high 
BAh Set P12 high 
BBh Set P13 high 
BCh Set P22 high 
BDh Set P23 high 
BEh Set P14 high 
BFh Set P15 high 
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Code Keyboard Command Code Description 
COh Read input port (read P10-17 input data to 


the output buffer) 

Clh Poll input port low (read input data on P11-13 
repeatably & put in bits 5-7 of status 

C2h Poll input port high (same except P15-17) 


C8h Unblock P22-23 (use before D1 to change 
active mode) 
C9h Reblock P22-23 (protection mechanism for D1) 


CAh Read mode (output KBC mode info to port 60 
output buffer (bit-O=0 if ISA, 1 if PS/2) 


DOh Read Output Port (copy P10-17 output port values 
to port 60) 

Dih Write Output Port (data byte following is written to 
keyboard output port as if it came from keyboard) 

D2h Write Keyboard Output Buffer & clear status bit-5 
(write following byte to keyboard) 

D3h Write Mouse Output Buffer & set status bit-5 (write 
following byte to mouse; put value in mouse input 
buffer so it appears to have come from the mouse) 

D4h Write Mouse (write following byte to mouse) 


E0h Read test inputs (TO-1 read to bits 0-1 of resp byte) 
Exh Set P23-P21 per command bits 3-1 
Fxh Pulse P23-P20 low for 6usec per command bits 3-0 


All other codes not listed are undefined. 
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DMA Controller I/O Registers 


Ports 00-0F - Master DMA Controller 


Channels 0-3 of the Master DMA Controller control System 
DMA Channels 0-3. There are 16 Master DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 000x 0000 =Ch0 Base / Current Address RW 
0000 0000 000x 0001 Ch0 Base / Current Count RW 
0000 0000 000x 0010 =Ch1 Base/ Current Address RW 
0000 0000 000x 0011 = Ch1Base/ Current Count RW 
0000 0000 000x 0100 = =Ch2 Base/ Current Address RW 
0000 0000 000x 0101 Ch2Base/ Current Count RW 
0000 0000 000x 0110 Ch3Base/ Current Address RW 
0000 0000 000x 0111. = Ch3 Base/ Current Count RW 
0000 0000 000x 1000 Status / Command RW 
0000 0000 000x 1001 Write Request wo 
0000 0000 000x 1010 Write Single Mask wo 
0000 0000 000x 1011 Write Mode wo 
0000 0000 000x 1100 Clear Byte Pointer F/F wo 
0000 0000 000x 1101 Master Clear wo 
0000 0000 000x 1110 Clear Mask wo 
0000 0000 000x 1111. R/W All Mask Bits RW 


Note that not all bits of the address are decoded. 


The Master DMA Controller is compatible with the Intel 8237 
DMA Controller chip. Detailed descriptions of 8237 DMA 
Controller operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 
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Ports C0-DF - Slave DMA Controller 
Channels 0-3 of the Slave DMA Controller control System 


DMA Channels 4-7. There are 16 Slave DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 1100 000x =Ch0 Base / Current Address RW 
0000 0000 1100 001x = Ch0Base/ Current Count RW 
0000 0000 1100 010x = Ch1 Base/ Current Address RW 
0000 0000 1100 011x Ch1Base/ Current Count RW 
0000 0000 1100 100x =Ch2 Base/ Current Address RW 
0000 0000 1100 101x = Ch2Base/ Current Count RW 
0000 0000 1100 110x =Ch3 Base / Current Address RW 
0000 0000 1100 111x Ch3Base/ Current Count RW 
0000 0000 1101 000x Status / Command RW 
0000 0000 1101 001x Write Request wo 
0000 0000 1101 010x Write Single Mask wo 
0000 0000 1101 011x Write Mode wo 
0000 0000 1101 100x Clear Byte Pointer F/F wo 
0000 0000 1101 101x Master Clear WO 
0000 0000 1101 110x Clear Mask wo 
0000 0000 1101 111x Read/Write All Mask Bits wo 


Note that not all bits of the address are decoded. 


The Slave DMA Controller is compatible with the Intel 8237 
DMA Controller chip. Detailed description of 8237 DMA 
controller operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


Ports 80-8F - DMA Page Registers 

There are eight DMA Page Registers, one for each DMA 
channel. These registers provide bits 16-23 of the 24-bit 
address for each DMA channel (bits 0-15 are stored in 
registers in the Master and Slave DMA Controllers). They are 
located at the following I/O Port addresses: 


I/O Address Bits 15-0 Register Name 


0000 0000 1000 0111 Channel 0 DMA Page (M-0)......... RW 
0000 0000 1000 0011 Channel 1 DMA Page (M-1)......... RW 
0000 0000 1000 0001 Channel 2 DMA Page (M-2)......... RW 
0000 0000 1000 0010 =Channel 3 DMA Page (M-3)......... RW 
0000 0000 1000 1111 Channel 4 DMA Page (S-0).......... RW 
0000 0000 1000 1011 Channel 5 DMA Page (S-1).......... RW 
0000 0000 1000 1001 Channel 6 DMA Page (S-2)........... RW 
0000 0000 1000 1010 =Channel 7 DMA Page (S-3) ......... RW 


-32- Register Descriptions - Legacy I/O Ports 


GY hoy mee! Me. 


VT82C596B 


Interrupt Controller Registers 


Ports 20-21 - Master Interrupt Controller 

The Master Interrupt Controller controls system interrupt 
channels 0-7. Two registers control the Master Interrupt 
Controller. They are: 


1/O Address Bits 15-0 
0000 0000 001x xxx0 
0000 0000 001x xxx1 


Register Name 
Master Interrupt Control RW 


Master Interrupt Mask RW 


Note that not all bits of the address are decoded. 


The Master Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 


Ports A0-A1 - Slave Interrupt Controller 

The Slave Interrupt Controller controls system interrupt 
channels 8-15. The slave system interrupt controller also 
occupies two register locations: 


I/O Address Bits 15-0 Register Name 
0000 0000 101x xxx0 = Slave Interrupt Control RW 
0000 0000 101x xxx1_ —_ Slave Interrupt Mask RW 


Note that not all address bits are decoded. 


The Slave Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 


Revision 0.3 June 17, 1999 


Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting bit 4 of 
Rx47 to 1 (offset 47h in the PCI-ISA Bridge function 0 
register group). If the shadow registers are enabled, they are 
read back at the indicated I/O port instead of the standard 
interrupt controller registers (writes to the interrupt controller 
register ports are directed to the standard interrupt controller 
registers). 


Port 20 - Master Interrupt Control Shadow .............sese+ RO 


7-5 Reserved 
4 OCW3 bit 5 
3 OCW2 bit 7 


2 ICW4 bit 4 
1 ICW4bit1 
0 ICWI1 bit 3 
Port 21 - Master Interrupt Mask Shadow.............sscsssssees RO 


7-5 Reserved 
4-0 T7-T3 of Interrupt Vector Address 


7-5 Reserved 
4 OCW3 bit 5 
3 OCW2 bit 7 


2 ICW4 bit 4 
1 ICW4bit1 
0 ICW1 bit 3 
Port Al - Slave Interrupt Mask Shadow ...........cccsssesssess RO 


7-5 Reserved 
4-0 T7-T3 of Interrupt Vector Address 


Timer / Counter Registers 


Ports 40-43 - Timer / Counter Registers 
There are 4 Timer / Counter registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 010x xx00 = Timer / Counter 0 Count RW 
0000 0000 010x xx01 = =Timer / Counter 1 Count RW 
0000 0000 010x xx10 =Timer / Counter 2 Count RW 
0000 0000 010x xx11_ = =Timer / Counter Cmd Mode wo 


Note that not all bits of the address are decoded. 


The Timer / Counters are compatible with the Intel 8254 
Timer / Counter chip. Detailed descriptions of 8254 Timer / 
Counter operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 
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CMOS / RTC Registers 


Port 70 - CMOS Add res.................cccsssscscsssssccssssccssssceees WO 
T NMU Disable ss icieccsccssssesscccecdsccvesscsccesevdsisagenciescaese WO 

QO Enable NMI Generation. NMI is asserted on 
encountering IOCHCK# on the ISA bus or 


SERR# on the PCI bus. 
1 Disable NMI Generation...................0.0.. default 
6-0 CMOS Address (lower 128 bytes)........0 ee WO 
Port 71 - CMOS Data............cccccccccssscssscssssssssssscssscssccccocers RW 


7-0 CMOS Data (128 bytes) 


Note: Ports 70-71 may be accessed if Rx5A bit-2 is set to 
one to select the internal RTC. If Rx5A bit-2 is set to 
zero, accesses to ports 70-71 will be directed to an 


external RTC. 
Port 72 - CMOS AddTLreg.................sssssssscssssssssssssscssssseess RW 
7-0 CMOS Address (256 bytes)... eeeeeeeneeeeseeees RW 
Port. 73 =CMOS ' Datars iscisccesisssicssssdeccateussasssacsscsvasvseisvsoes RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 72-73 may be accessed if Rx5A bit-2 is set to 
one to select the internal RTC. If Rx5A bit-2 is set to 
zero, accesses to ports 72-73 will be directed to an 


external RTC. 
Port 74 - CMOS AddTres............ccssssssssscescsssssssccesessseces RW 
7-0 CMOS Address (256 bytes)... eeeeeeeseeeeneeees RW 
Port 75:= CMOS [Data sescsisiisscsiecscecssdiccusseacstevesteccsescscssensis RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 74-75 may be accessed only if Function 0 Rx5B 
bit-1 is set to one to enable the internal RTC SRAM 
and if Rx48 bit-3 (Port 74/75 Access Enable) is set to 
one to enable port 74/75 access. 


Note: Ports 70-71 are compatible with PC _ industry- 
standards and may be used to access the lower 128 
bytes of the 256-byte on-chip CMOS RAM. Ports 
72-73 may be used to access the full extended 256- 
byte space. Ports 74-75 may be used to access the 
full on-chip extended 256-byte space in cases where 
the on-chip RTC is disabled. 


Note: The system Real Time Clock (RTC) is part of the 
“CMOS” block. The RTC control registers are 
located at specific offsets in the CMOS data area (0- 
ODh and 7D-7Fh). Detailed descriptions of CMOS / 
RTC operation and programming can be obtained 
from the VIA VT82887 Data Book or numerous 
other industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in the following table: 
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Offset Description Binary Range BCD Range 


00 Seconds 00-3Bh 00-59h 

01 Seconds Alarm 00-3Bh 00-59h 

02 Minutes 00-3Bh 00-59h 

03. Minutes Alarm 00-3Bh 00-59h 

04 Hours am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: O0-17h 00-23h 

05 Hours Alarm am12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: O0-17h 00-23h 

06 Day of the Week Sun=1: 01-07h 01-07h 

07 = Day of the Month 01-1Fh 01-31h 

08 Month 01-0Ch 01-12h 

09 Year 00-63h 00-99h 
OA Register A 

7 UIP Update In Progress 


6-4 DV2-0 Divide (010=ena osc & keep time) 
3-0 RS3-0 Rate Select for Periodic Interrupt 


0B Register B 
SET Inhibit Update Transfers 


PIE Periodic Interrupt Enable 
AIE = Alarm Interrupt Enable 
Update Ended Interrupt Enable 
SQWE No function (read/write bit) 

DM _ Data Mode (0O=BCD, 1=binary) 
Hours Byte Format (0=12, 1=24) 
DSE Daylight Savings Enable 


Soe NwWwWhUNA ~I 
e 
= 
ie) 


OC Register C 

IRQF Interrupt Request Flag 
Periodic Interrupt Flag 
AF — Alarm Interrupt Flag 
UF Update Ended Flag 
Unused (always read 0) 


RUA 
law] 
= 


0D Register D 
7 VRT 


6-0 0 


Reads | if VBAT voltage is OK 
Unused (always read 0) 


OE-7C Software-Defined Storage Registers (111 Bytes) 


Offset Extended Functions Binary Range BCD Range 


7D Date Alarm 01-1Fh 01-31h 
7E Month Alarm 01-0Ch 01-12h 
7F Century Field 13-14h 19-20h 


80-FF Software-Defined Storage Registers (128 Bytes) 
(See also Function 0 Rx5B[3] and Rx77[2-1]) 


Table 5. CMOS Register Summary 
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// Nera VT82C596B 
Function 0 Registers - PCI to ISA Bridge 
All registers are located in the function 0 PCI configuration 
space of the VT82C596B. These registers are accessed 
through PCI configuration mechanism #1 via I/O address 
CF8/CFC. 
PCI Configuration Space Header 
Offset 1-0 - Vendor ID = 110Gb................csecressesssesssseres RO Offset 8 - Revision ID = n0.............-cccsessresrsessesesesesoees RO 
7-0 Revision ID (00h is first silicon) 
Offset 3-2 - Device ID = 0596) .............ssecsecressressressrseres RO 
Offset 9 - Program Interface = OOM ..............sccccssssrseeees RO 
Offset 5-4 - COMMANA.............-ersersesssesssessressrersvesvesseeees RW 


15-8 Reserved 
7 Address / Data Stepping 
0 Disable 
IL, WEmableseecess:.seevataciven teenie cea default 
6-4 Reserved on. eeeeeeeeseeseeereees always reads 0 


3. Special Cycle Enable ..... Normally RW7, default = 0 
2 ~~ Bus Master... eee eeeeeeeeeeeeees always reads 1 
1 Memory Space.................. Normally RO#, reads as 1 
0 WOSpace —.... Normally RO7#, reads as | 


+ If the test bit at offset 46 bit-4 is set, access to the above 
indicated bits is reversed: bit-3 above becomes read only 
(reading back 1) and bits 0-1 above become read / write (with 
a default of 1). 


Offset 7-6 - Status..........-cscscscscscscecscsssseseresesessessssesseosees RWC 
15 Detected Parity Error.................... write one to clear 

14 —Signalled System Error................0..... always reads 0 

13. Signalled Master Abort ................. write one to clear 

12 Received Target Abort .................. write one to clear 

11  Signalled Target Abort.................. write one to clear 
10-9 DEVSEL# Timing ...........00....... fixed at 01 (medium) 

8 Data Parity Detected... always reads 0 

7 Fast Back-to-Back Capable............... always reads 0 


6-0: “Reserved. icccsssiestedeeseeelcheetss always reads 0 
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Offset A - Sub Class Code = O10M..............ccccccccsssssrsssrerecees RO 


Offset B - Class Code = 0611 ..............ccccccccccccsssssssssssssssceeee RO 


Use offset 70-73 to change the value returned. 
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ISA Bus Control 
Offset 40 - ISA Bus Control......sessereersseeeereseeseeceeeeee RW Offset 42 - ISA Clock Control.....sscsseessersseessersessserseesees RW. 
7 ISA Command Delay 7 Latch IO16# 
QO? Normal 2.es3ccscesadesavesbeteessatdisteceseioteoeeeys default 0 Enable (recommended setting) .............. default 
1 Extra 1 Disable 
6 Extended ISA Bus Ready 6 MS16# Output 
O° Disable sis: ccsscec ies iissecteci hein ose default 0 Enable (recommended setting) .............. default 
1 Enable 1 Disable 
5 ISA Slave Wait States 5 Master Request Test Mode (do not program)..def=0 
O 4 Wait States 0... cceeccsseeessseeeeenees default 4 Reserved (no defined function) ................. default = 0 
1 5 Wait States 3. ISA CLOCK Select Enable 
4 Chipset I/O Wait States QO ISA Clock = PCICLK/4..............ceeeee default 
OQ. 2 Walt States. c. csccseacs sess ecesscsess oeeissesssesaes default 1 ISA Clock selected per bits 2-0 
1 4 Wait States 2-0 ISA Bus Clock Select (if bit-3 = 1) 
3. W/O Recovery Time OOO PCICLK/3 2.0.0... .ccecccccscecessseceessseeessseeees default 
QO Disable sicccissteccshslecideisiieactieceevie te default 001 PCICLK/2 
1 Enable 010 PCICLK/4 
2  Extend-ALE 011 PCICLK/6 
O° (Disabléisien wink ite eed default 100 PCICLK/5 
1 Enable 101 PCICLK/10 
1 ROM Wait States 110 PCICLK/12 
O 1 Wait State... cccessssseeesssteeeeeees default 111 OSC 
1 0 Wait States ee 
0 ROM Write Note: Procedure for ISA CLOCK switching: 
0 Disable ....ssssssssssssssssssssssssssssssssssssssssssssen default 1) Set bit 3 to 0; 2) Change value of bit 2-0; 3) Set bit 3 to 1 
1 Enable 
Offset 41 - ISA Test Mode .............scsssrcsssscssssesssssssssesserees RW 
7 Bus Refresh Arbitration (do not program) default=0 
6 XRDY Test Mode (do not program)........... default=0 
5 Port 92 Fast Reset 
O® | Disable iisecisinseksiicss needed default 
1 Enable 
4 A20G Emulation (do not program)............. default=0 
3. Double DMA Clock 
Q Disable (DMA Clock = % ISA Clock) ...default 
1 Enable (DMA Clock = ISA Clock) 
2 SHOLD Lock During INTA (do not program) def=0 
1 Refresh Request Test Mode (do not program) def=0 
0 ISA Refresh 
QO! DiSaBle.issc2sisescechsscaedigdecdessassseaadadeetiasscees default 
1 Enable 
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Setting these bits enables the indicated address range to be 7 PCI Master Write Wait States 
included in the ROMCS# decode: O 0 Wait States... eee eeseceereeeteeeeseeeeaes default 
7 FEFE0000h-FFFEFFFFN 0.0.00... default=0 Dae ae 
6 FFF80000h-FFFDFFFFh ..........:0.csss0- default=0 6 Gate INTRQ 
QO) Disable ssscsccissesecsassisssadeace cosssecesstevsaecesares default 
5  FFF00000h-FFF7FFFFh (new)................. default=0 1 Enable 
4 000E0000h-000EFFFFh (new).................. default=0 5 Flush Line Buffer for Int or DMA IOR Cycle 
Q). Disable sie: iis scasecsassesdicssseanagesaiiseseesayeeencs default 
5 000E8000h-000EFFFFh (old).................... default=0 ‘ ‘Baatle 
4 000E0000h-000E7FFFh (old)..........0.0.00.. default=0 4 Config Command Reg Rx04 Access (Test Only) 
3 000D8000h-000DFFFFN ...........:::::eeeee default=0 0 Normal: Bits 0-I=RO, Bit 3=RW.......... default 
2 — 000D0000h-000D7FFFD .............eeeeee default=0 1 Test Mode: Bits 0-1=RW, Bit-3=RO 
1 000C8000h-000CFFFFH .........::::::sesse default=0 3 Reserved (do not program)... default = 0 
0 — 000C0000h-000C7FFFD...........:.seeeees default=0 2 — Reserved (no function) ............----sssessesssen default = 0 
1 PCI Burst Read Interruptability 
Offset 44 - Keyboard Controller Control.................0000 RW 0 Allow burst reads to be interrupted........ default 
7 KBC Timeout Test (do not program)....... default = 0 1 Don’t allow PCI burst reads to be interrupted 
6-4 Reserved (do not program).........:ccseseeee default = 0 0 Post Memory Write Enable 
3 Mouse Lock Enable O} Disables. cccceu ices dueuelenecteastiens tustieiies default 
Q Disabled)s sited eiieaies ee Gee default 1 Enable 
1. Enabled The Post Memory Write function is automatically 
2-1 Reserved (do not program)......c.cccccceseeeeee default = 0 enabled when Delay Transaction (see Rx47 bit-6 
0 Reserved (no function).............ccccceeeeees default = 0 below) is enabled, independent of the state of this bit. 
Offset 45 - Type F DMA Cont rol ccccccccocccocccocccocsccecccccscceee RW Offset 47 - Miscellaneous Control 2 ................csescccsesssees RW 
7 ISA Master / DMA to PCI Line Buffer..... default=0 7 CPU Reset Source 
6 DMA type F Timing on Channel 7 ........... default=0 0 Use CPURST as CPU Reset............... default 
5 DMA type F Timing on Channel 6........... default=0 1 Use INIT as CPU Reset 
4 DMA type F Timing on Channel 5 ........... default=0 6 PCI Delay Transaction Enable 
3 DMA type F Timing on Channel 3 ........... default=0 O Disable .......ccccccecececeseceseseseseseseseseseeeeees default 
2 DMA type F Timing on Channel 2........... default=0 1 Enable 
1 DMA type F Timing on Channel 1........... default=0 The "Post Memory Write" function is automatically 
0 DMA type F Timing on Channel 0............ default=0 enabled when this bit is enabled, independent of the 
state of Rx46 bit-0 above. 
5 _EISA 4D0/4D1 Port Enable 
0 Disable (ignore ports 4D0-1)...... default 
1 Enable (ports 4D0-1 per EISA specification) 
4 Interrupt Controller Shadow Register Enable 
> | DISAB e ives cosa yenssecelestcuce caserecssessobasacestncees default 
1 Enable 
3 Reserved (always program to 0).............. default = 0 
Note: Always mask this bit. This bit may read back 
as either 0 or 1 but must always be 
programmed with 0. 
2 Write Delay Transaction Time-Out Timer Enable 
OL Disable siiccesscsdveccassiverrecavsatveadtvesteivheenres default 
1 Enable 
1 Read Delay Transaction Time-Out Timer Enable 
QO. Disable sis. tssss cited cee tinue ease default 
1 Enable 
0 Software PCI Reset ...... write | to generate PCI reset 
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Offset 48 - Miscellaneous Control 3.............ccccerssereees RW 4C - ISA DMA/Master Memory Access Control 1 ........ RW 
7 Low Voltage CPU Interface 7-0 PCI Memory Hole Bottom Address 
O) Disable wis ectescsscvess cicetass eveceth teetads iesstesced default These bits correspond to HA[23:16] ............ default=0 
1 Enable 
6-4 Reserved (Do Not Program).............. always reads 0 4D - ISA DMA/Master Memory Access Control 2 ....... RW 
3. +Extra RTC Port 74/75 Enable 7-0 PCI Memory Hole Top Address (HA[23:16]) 
OS DRSA I asec ecand accimncaaibetistabaaaaciiey default These bits correspond to HA[23:16] ..........-. default=0 
1 Enable . Note: Access to the memory defined in the PCI memory 
2 Integrated USB Controller Disable hole will not be forwarded to PCI. This function is 
0 Enable Rstec nau uc esadwa stan cvyWesinanvececastecdeasatvers default disabled if the top address less than or equal to the 
1 Disable bottom address. 
1 Integrated IDE Controller Disable 
QO Enable vsscces.tessaiaccevticssueis eeteetiiveceenaeds default 4¥-4K - ISA DMA/Master Memory Access Control 3... RW 
1 Disable 15-12 Top of PCI Memory for ISA DMA/Master accesses 


0 512K PCI Memory Decode 
0 Use Rx4E[15-12] to select top of PCI memory 
1 Use contents of Rx4E[15-12] plus 512K as top 


Of PCI memory ........ eee ee ee eeeeeeeeeteees default 

Offset 4A - IDE Interrupt Routing ....................ccccccsccreee RW 

7 Wait for PGNT Before Grant to ISA Master / 
DMA 

O Disable ........... ccc eeeseeesesesesesesssssssesssersserens default 


1 Enable (must be set to 1) 
6 Bus Select for Access to I/O Devices Below 100h 
0 Access ports 00-FFh via XD bus............ default 
1 Access ports 00-FFh via SD bus (applies to 
external devices only; internal devices such as 
the mouse controller are not effected) 
5-4 Reserved (do not program) .................... default = 0 
3-2 IDE Second Channel IRQ Routing 
00 IRQ14 
Ol TROUD Shei nucinwdtniidtthnkndieen default 
10 IRQIO 
11 IRQI1 
1-0 IDE Primary Channel IRQ Routing 
OO? TROT vcccrcctevss carhestiestencuers ieee eerie default 
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0000 1M 
0001 2M 


xe bsgesaabessesdeveieesedveisvsseseseesedbesseedeees default 


1111 16M 
Note: All ISA DMA / Masters that access addresses higher 
than the top of PCI memory will not be directed to the 
PCI bus. 


11 Forward E0000-EFFFF Accesses to PCI........ def=0 
10 Forward A0000-BFFFF Accesses to PCI ....... def=0 
9 Forward 80000-9FFFF Accesses to PCI ........ def=1 
8 Forward 00000-7FFFF Accesses to PCI ........ def=1 
7 Forward DC000-DFFFF Accesses to PCI ...... def=0 
6 Forward D8000-DBFFF Accesses to PCI ...... def=0 
5 Forward D4000-D7FFF Accesses to PCI ....... def=0 
4 Forward D0000-D3FFF Accesses to PCT ....... def=0 
3. Forward CC000-CFFFF Accesses to PCI ..... def=0 
2 Forward C8000-CBFFF Accesses to PCI ...... def=0 
1 = Forward C4000-C7FFF Accesses to PCI ....... def=0 
0 Forward C0000-C3FFF Accesses to PCI ....... def=0 
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Plug and Play Control 


Offset 50 - Reserved (Do Not Program) .............ccsssessseees RW 


7-0 Reserved 


Offset 54 - PCI IRQ Polarit 


7-4 Reserved 
3. PIRQA# 
QO Non-invert (Level)...........:ccscecesseeeeeees default 

1 Invert (Edge) 
2 PIRQB# 
QO Non-invert (Level)...........ccc:ceesseeeesees default 

1 Invert (Edge) 
1 PIRQC# 
QO Non-invert (Level)...........cccccceessseeeeesees default 

1 Invert (Edge) 
0 PIRQD# 
QO Non-invert (Level)...........:ccccecesseeestees default 

1 Invert (Edge) 


Note: PIRQA-D# normally connect to PCI interrupt pins 
INTA-D# (see pin definitions for more information). 
Offset 55 - PNP IRO Routing 1...............scsssssssrssreseees RW. 


7-4 PIRQA# Routing (see PnP IRQ routing table) 
3-0 PIRQO Routing (see PnP IRQ routing table) 


Offset 56 - PNP IRQ Routing 2.............ccccsrscsrersserseees RW. 


7-4 PIRQC# Routing (see PnP IRQ routing table) 
3-0 PIRQB# Routing (see PnP IRQ routing table) 


Offset 57 - PNP IRQ Routing 3.............scccssssssrssssseees RW 


7-4 PIRQD# Routing (see PnP IRQ routing table) 
3-0 PIRQ1 Routing (see PnP IRQ routing table) 
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Offset 58 - PNP IRQ Routing 4 


Offset 59 - PIRQ Pin Configuration (04h 


7-4 Reserved 


PnP IRQ Routing Table 


0000 Disabled 0.0... ee eee eseeseeereeeees 


0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 Reserved 
1001 IRQ9 
1010 IRQ10 
1011 IRQ11 
1100 IRQ12 
1101 Reserved 
1110 IRQ14 
1111 IRQ15 


7-3. Reserved 
2 PIRQ2/GPI21 Selection (Pin G3) 
0 PIRQ2 


I, GRIZT. sisi sssscess hee ees tes ge eeden sctsgtbets 


1 PIRQ1/ KEYLOCK Selection (Pin J4) 


PURO ssecceccisncssevesnesscncasstvecesseassctosanic 


1 KEYLOCK 
0 PIRQO/ GPI20 Selection (Pin H5) 


1 GPI20 


guteteibties tevinkeoayedciteeeenseseeps always reads 0 
3-0 PIRQ2 Routing (see PnP IRQ routing table) 


default 


default 


default 


default 
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Offset SA — KBC / RTC Control ............ccsssssrssrrsssssssveeee RW 
Bits 7-4 of this register are latched from pins SD7-4 at power- 
up but are read/write accessible so may be changed after 
power-up to change the default strap setting: 


7 Keyboard RP16...........0.. ee latched from SD7 
6 Keyboard RPIS .........0 ee latched from SD6 
5 Keyboard RP14 .......... ee latched from SD5 
4 Keyboard RP13 ....... ee latched from SD4 
3 Reserved:  gacssscesesssecisenucdeeattecsss always reads 0 
2 ‘Internal RTC Enable 

0 Disable 

1 Binable sy iiseicesceeciesiivcises coeigccivini siecle default 
1 ‘Internal PS2 Mouse Enable 

QQ ‘DiSaBle: ssseserasceshes chee sone, ahetesavenctonescessece ds default 

1 Enable 
0 Internal KBC Enable 

QO) Disable: sesccdseseesitescisieeessiinseaisteseseces default 

1 Enable 


Note: External strap option values may be set by connecting 
the indicated external pin to a 4.7K ohm pullup (for 
1) or driving it low during reset with a 7407 TTL 
open collector buffer (for 0) as shown in the 


suggested circuit below: 
Vcc vcc 
7407 4.7K 


RESET# —O 


Figure 5. Strap Option Circuit 
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Offset 5B - Internal RTC Test Mod ..............cccccsssssseeees RW 


7-4 Reserved 


sibePaasu ts Lbneeeveskedvaveeetedeestiexs always reads 0 


3. RTC Map Rx32 to Rx7F Century Byte 
O Disable ..........ececcecccccceessssseeceeeeesessseeeeees default 
1 Enable 
2 RTC Reset Enable (do not program).......... default=0 
1 RTCSRAM Access Enable 
O Disable .........cccccecccccccssesssscceeeeeeesssneeeeees default 
1 Enable 
This bit is set if the internal RTC is disabled but it is 
desired to still be able to access the internal RTC 
SRAM via ports 74-75. If the internal RTC is 
enabled, setting this bit does nothing (the internal 
RTC SRAM should be accessed at either ports 70/71 
or 72/73. 
0 RTC Test Mode Enable (do not program) .default=0 
Offset 5C - DMA Control...............socccssscccsssssccccssrcccssscees RW 
7 Gate Port 61 Command Output 
O Disable..........cccccecccccccecsssssseceeeeesesssseeeees default 
1 Enable 
6 ‘Passive Release 
Or Disablesci. sas ssisectei cdi Has ssn ieatiasnedcstia tees default 
1 Enable 
5 _ Internal Passive Release 
OQ: DiS abl@isccives seve iceessadisantvevedestiagivannees cecttie default 
1 Enable 
4 Dummy Request 
QQ) DIS able visi sissseavecccssesesieseovieesssasveacosestectos default 
1 Enable 
3. Extended DMA Command and TC 
Oo. Disables: isis ceaicieueindineed nen default 
1 Enable 
2 External APIC Configuration 
Q External APIC on XD Bus..................... default 
1 External APIC on SD Bus (disable XOE# for 
APIC cycles) 
TD “RESERVED: aisisndiecctevecbissneddecbaieadsscecee always reads 0) 
0 DMA Line Buffer Disable 
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0 DMA cycles can be to/from line buffer ....... def 
1 Disable DMA Line Buffer 
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Distributed DMA / Serial IRQ Control 


Offset 61-60 - Distributed DMA Ch 0 Base / Enable...... RW 
15-4 Channel 0 Base Address Bits 15-4.......... default = 0 
3. Channel 0 Enable 
QO:  Disabl@ iiss cdi default 
1 Enable 
2:0 ‘Reserved.  anccsiiinduetinnniiiads always reads 0 
Offset 63-62 - Distributed DMA Ch 1 Base / Enable...... RW 
15-4 Channel 1 Base Address Bits 15-4 .......... default = 0 
3. Channel 1 Enable 
QO: * Disable isitseiutinnt nid anions default 
1 Enable 
2:0 "Reserved,  snaciiin dn iteitinads always reads 0 
Offset 65-64 - Distributed DMA Ch 2 Base / Enable...... RW 
15-4 Channel 2 Base Address Bits 15-4 .......... default = 0 
3. Channel 2 Enable 
O: “Disable isis ncrictnetenici eid default 
1 Enable 
2:0 ‘Reserved. ancien du ieniineis always reads 0 
Offset 67-66 - Distributed DMA Ch 3 Base / Enable...... RW 
15-4 Channel 3 Base Address Bits 15-4 .......... default = 0 
3. Channel 3 Enable 
QO: * Disabl@niiisesceristinioeteniihdt davon default 
1 Enable 
2-0) Reserved. . cccaviie Gtigentuvccds always reads 0 
Offset 69-68 — Serial IRQ Control ..................sssccccsssseceees RW 


1524 Reserved: acsstescntraccdscucsncnes always reads 0 
3. Serial IRQ Enable 
Oe Dia bl @isisecstsoncestciitices.wsdesdes suai ncaa default 
1 Enable 
2 ~~ Serial IRQ Mode 
O Continuous Mode uu... cicccceeeeeeeeeeeees default 


1 Quiet Mode 
1-0 Start-Frame Width 
O00 °4- PCI GIOGKS viéessscsssesccadcisaseavstesdess sesesedes default 
01 6 PCI Clocks 
10 8 PCI Clocks 
11 -reserved- 
The frame size is fixed at 21 PCI clocks. 
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Offset 6B-6A - Distributed DMA Ch 5 Base / Enable.... RW 


15-4 Channel 5 Base Address Bits 15-4........... default = 0 
Channel 5 Enable 
Ob * Disables i iviesisesetheijcadisiadocsshcanesastieeesngivas default 
Enable 
2-0) Reserved oo... eeceseerseseeneeeneees always reads 0 


Offset 6D-6C - Distributed DMA Ch 6 Base / Enable... RW 


15-4 Channel 6 Base Address Bits 15-4........... default = 0 
Channel 6 Enable 
QO) Disabl@s: i iiavincieiiince ntutinintiien default 
Enable 
2:0 Reserved... niseciiivnagednkeienes always reads 0 


Offset 6F-6E - Distributed DMA Ch 7 Base / Enable.... RW 
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15-4 Channel 7 Base Address Bits 15-4........... default = 0 
Channel 7 Enable 
Ob Disabl@ st iveveninkiitnahsnuninauiidin default 
Enable 
220 ‘Reserved. © ccscclncecawiek ities always reads 0 
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Miscellaneous / General Purpose I/O 
Offset 73-70 - Subsystem ID ................scccsssscssssssscsssscsssees WoO 
31-0 Subsystem ID and Subsystem Vendor ID 
Write Only. Always reads back 0. 
Contents may be read at offset 2C. 
Offset 77-74 — GPIO / Chip Select Control ...................+ RW. 
31-30 Reserved oo... eeeeereeereeeees always reads 0 13. GPO21 Enable 
29 PCS1# For Internal I/O (Pin N5) O! | Disable isi. sssdisesdeicctsssiadasiccasisdesveielieeseses default 
QO: Disable isisissasetescissfssasticiessesvtielondeesssivess default 1 Enable 
1 Enable 12 GPO20 Enable 
28 PCS0# For Internal I/O (Pin L4) QO? -DiSabl Gisecccissstssctecstsssadssdessaasenssveuseeeseetse default 
Oe WS able xissise. ccsicincieseeeetescaee etree default 1 Enable 
1 Enable 11. GPO19 Enable (Pin K16) 
27 RTC Rx32 Remap to Rx7F Century Byte O)S DISA IG isi. seis conseaccsncededdideaneecanestabesvedsdhests default 
QO: Disable gicscestcccQccsseseietcahscseceneveacesenastieees default 1 Enable 
1 Enable 10 GPO18 Enable (Pin R2) 
26 RTC Rx32 Write Protect Ob. DiSabl@ ire: csc cisctiicsketgeks. aaiant keke iiscess default 
O° “Disable ec .sssiteccees ciesthasaveeesdsesstecches ties Heese default 1 Enable 
1 Enable 9 GPO17 Enable (Pin R1) 
25 RTC Rx0D Write Protect O» Disabl @tsesceicssdes ceoccses cancsvenstessseasinzusexeceeets default 
QO! Disabl @ vices: siccczcsesste co sseresdeweactes eens seuyecasts default 1 Enable 
1 Enable 8 Decode 
24 DMA Controller Shadow Registers QO SUDMACTIVE iii sces ecscstiavocsscseseeedsarcctovess default 
OO! 6 DiS able tisszcseckecaddiazs ceceeeas susevenddeese seidegeases default 1 Positive 
1 Enable 7  APIC Enable 
23-22 Reserved ..ncecsccsscesscsevessesieeseeesseveaee always reads 0 QO) Disable vcss scsctccveest continue ade eceey default 
21 PCS1# Enable (Pin N5) 1 Enable 
OQ? -DiSable:witessssseeesedeiccdssevieceaskStaasasestectscand default 6 GPI12 Enable (Pin P18) 
1 Enable O Disable.........ccccccccccccecessssseceeeeeesessseeeeees default 
20 PCS0# Enable (Pin L4) 1 Enable 
QO: Disables. cisiiccccssseceieress niesiiileisieeneet default 5  GPI11 Enable (Pin N17) 
1 Enable Oi. Disable iis. siss ssiseceescicsisassaneiessdassseaosteasos ess default 
19 MCCS# Enable (Pin N4) 1 Enable 
QO:  DiSable ss sicccc.idced eoetecvetecdeeendciecbans nceecte default 4  GPI10 Enable (Pin P16) 
1 Enable OF Disable iscs.viccutyceicetsteceasideiesscatvedideesie default 
18 GPO26 Enable (Pin K1) 1 Enable 
QO! Disable é siecscscesecsdeescecsdecseeistenttasstestoos tees: default 3. GPI9 Enable (Pin U19) 
1 Enable O Disable .........ccccccccccccccssssseceeeeeseessseeeeees default 
17. GPO25 Enable (Pin L1) 1 Enable 
QO! “Disable: icc sstedeieied cient default 2  GPI8 Enable (Pin H19) 
1 Enable QO: Disabl@siicitsh cet ieneucneniien default 
16 GPO24 Enable (Pin M2) 1 Enable 
O Disable .........ccceecsesscecccecessesseeeeeeeeeeees default 1 Internal APIC 
1 Enable O:. Disable iisetivivsweisciisedisinsvvieesieivertos caine default 
15 GPO23 Enable (Pin M4) 1 Enable 
OQ “Disable esssicssesctineticscisistatialvdeniuess default 0 GPIO/IOCHCK, GPO[7-1]/LA[23-17] Select 
1 Enable QO GPIO, GPO[7-1]....... ccc eeeeeeceeseeeeseees default 
14 GPO22 Enable (Pin M3) 1 IOCHCK, LA[23-17] 
Oe « Disabl@esiisistsicscvicteseueeniouee tauteekiagens default 
1 Enable Bits 18-0 also control multi-function pin definitions. Refer to 
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the General Purpose Inputs and Outputs sections of the pin 
descriptions for more information. 
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Offset 7B-78 — Programmable Chip Select Control 


31-16 PCS1 I/O Port Address [15-0] 7-4 PCS1 I/O Port Address Mask bits 3-0 
15-0 PCSO I/O Port Address [15-0] 3-0 PCS0O I/O Port Address Mask bits 3-0 


Offset 7F-7C — PC/PCI Control ..............cccccccccssssssrsssreeees RW 


31-11 Reserved oo. eeseeereeereeeees always reads 0 

10 PCIDMA Pair C Enable 
Oe Disable visissiecieesciasesi saceecdessdesstasctes tension dae default 
1 Enable 

9 PCIDMA Pair B Enable 
OF SD isabletetirstacsccNanteet cat dteteieeee default 
1 Enable 

8 PCIDMA Pair A Enable 
O Disable .........cccccccsesseecceeceesesseeeeeeeeeeess default 
1 Enable 

7 PCIDMA Channel 7 Enable 
QO” - Disable isssdessecsesed sisi sazeeasschdodevacateeseasedeese default 
1 Enable 

6 PCIDMA Channel 6 Enable 
QO. Disable) .cicsiiesectececssictsevesctiel ction Meiers default 
1 Enable 

5 PCIDMA Channel 5 Enable 
O Disable .........cccececccesscecceeeessesseeeeeeeeeeens default 
1 Enable 

4 Reserved:  sssssticncinscocgeniieceiives always reads 0 

3. PCIDMA Channel 3 Enable 
O Disable .........cccccccsesssecceecessesteeeeeeeeeeees default 
1 Enable 

2 PCIDMA Channel 2 Enable 
Oe WDisable testis cities icon etecesst deere ieee default 
1 Enable 

1 PCIDMA Channel 1 Enable 
QO? “TiS abl Gis: seed secsssessesesschcss esses sandentecctesoeeses default 
1 Enable 

0 PCIDMA Channel 0 Enable 
O° Disable iiss siecdensiidscai seed ibdiesta sateesesseeneae default 
1 Enable 
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Offset 81 — ISA Positive Decoding Control 1 .................. RW Offset 82 — ISA Positive Decoding Control 2................+ RW 
7 On-Board I/O Port Positive Decoding 7 FDC Positive Decoding 
QO: . Disable ics ncAinicestanetagesiawsed default Or Disablésssxccceinwateiectieoenct lens default 
1 Enable 1 Enable 
6 Microsoft-Sound System I/O Port Positive 6 LPT Positive Decoding 
Decoding O} Digable ces oes ecsbessaedisasscascssizesseasessezigeces ccs default 
O> ~ Disable: sccvseccssctcsesceeveseedsctaleorneyeteunsionres default 1 Enable 
1 Enable 5-4 LPT Decode Range 
5-4 Microsoft-Sound System I/O Decode Range 00 3BCh-3BFh, 7BCh-7BEh........0.... default 
OO O530h-O537N ........cesceeseeeseeeseceeeeeeeneeees default O01 378h-37Fh, 778h-77Ah 
01 0604h-060Bh 10 278h-27Fh, 678h-67Ah 
10 OE80-0E87h 11 -reserved- 
11 OF40h-0F47h 3. Game Port Positive Decoding 
3. APIC Positive Decoding Oo Disables sisi cessts nantes cgiastetiesieeccsnc default 
Os DD Ito) (one default 1 Enable 
1 Enable 2 MIDI Positive Decoding 
2 BIOS ROM Positive Decoding QO Disable sisiesids ccd eniieusiease default 
OQ. Disable iczcssciec snciinseelhincn dente default 1 Enable 
1 Enable 1-0 MIDI Decode Range 
1 PCS1 Positive Decoding OO. “SOO SOS. ciavvcvevsceveseesvee consseeestotvarcaserss default 
O° Disable: siceocwsesesiveseedinhiecasiconnie: default O01 310h-313h 
1 Enable 10 320h-323h 
0 PCSO Positive Decoding 11 330h-333h 
> DS able. sce cc5 s5ce623liccdieetetsacd Seasaseseiciesins default 
1 Enable 
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Offset 83 — ISA Positive Decoding Control 3. ..............0+ RW 


7 COM Port B Positive Decoding 


QO Disable....... 


1 Enable 


6-4 COM-Port B Decode Range 


000 3F8h-3FFh 
001 2F8h-2FFh 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh 
110 338h-33Fh 
111 3E8h-3EFh 


3. COM Port A Positive Decoding 


QO Disable....... 


1 Enable 


2-0 COM-Port A Decode Range 


000 3F8h-3FFh 
001 2F8h-2FFh 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh 
110 338h-33Fh 
111 3E8h-3EFh 
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L Sulncelspedleduddl aadevea leeseteieesedes tes default 
(COML]1) woeeeccccceeesseeeeeees default 
(COM2) 

(COM4) 
(COM3) 

this Son su sicve yan sostabews gusunentenavedences default 
(COM1) woe ceccceeeseeeeeees default 
(COM2) 

(COM4) 

(COM3) 
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Offset 84 — ISA Positive Decoding Control 4.................. RW 


7-4 Reserved oon. eeeeeeeeeseereeeees always reads 0 
3. FDC Decoding Range 


0 
1 


PHATMALY 5 cos sessccaserssansessascavdecspessaccsesnscesbes default 
Secondary 


2 Sound Blaster Positive Decoding 


0 
1 


Disabl @isivcsisiscsisssschicieeansenavieeien default 
Enable 


1-0 Sound Blaster Decode Range 


00 
01 
10 
11 


220h-22Fh, 230h-2330 0. eee default 
240h-24Fh, 250h-253h 
260h-26Fh, 270h-273h 
280h-28Fh, 290h-293h 


PCI Function 0 Registers - PCI-to-ISA Bridge 


CG ioe Me. VT 8 2 C 59 6B 
Offset 87 — Test 1.............cecccccsccscccsscrescssccscroscesssscsencssoess RW Offset 89 — PLL Controll..................scscccsssscsssscsssscsseseseeees RW 
7  UltraDMA-66 Test 7-4 Reserved oo. eeeeeeeseeereeeees always reads 0 
QO SDisable:.cdctes vsesdereeeeets cates dieicisiesiees ad default 3-2 PLL PCLK Input Delay Select 
1 Enable 1-0 PLL CLK66 Feedback Delay Select 
6 USB Port Test 
QO” DISAB Es cesses cctavsavsesdseassesasets saadeareeoeenseu see default 
1 Enable 
5-4 USB Port Test Select 
3-0 Reserved oo. ee always reads 0 
Offset 88 — Test 2.........screcsorsscrsssrsessessscssseesssesssesssessoeees RW. 
7-5 Reserved oo... eee always reads 0 
4 PLLPU 
O)  SEMADIC: pices ssestcescadacieapetareiateatensreeteceaseedss default 
1 Disable 
3. PLL Test Mode 
O DISable ’csice,sscavdhs tedesahssenevdsd cddsieteteaveces ed default 
1 Enable 
2-0 PLL Test Mode Select 
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Function 1 Registers - Enhanced IDE Controller Offset 9 - Programming Interface ...............ccccccccssrsrrees RW 


This Enhanced IDE controller interface is fully compatible 
with the SFF 80381 v.1.0 specification. There are two sets of 
software accessible registers -- PCI configuration registers and 
Bus Master IDE I/O registers. The PCI configuration registers 
are located in the function | PCI configuration space of the 
VT82C596B. The Bus Master IDE I/O registers are defined in 
the SFF8038i v1.0 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1L10GhH=VIA) ...........cccccccsssosrrrrseeee RO 


Offset 3-2 - Device ID (0571h=IDE Controller)............... RO 


Offset 5-4 - COMMANGA..............-.ccsescessecessecesseresescsceecsssseess RW 
15-10 Reserved oo.....ccececeecesteeeeteeeeeees always reads 0 
9 Fast Back to Back Cycles .......... fixed at 0 (disabled) 

8  SERR# Enable............0....0: fixed at 0 (disabled) 

7 Address Stepping ................... default=1 (enabled) 


VIA recommends that this bit always be set to | to 
provide additional address decode time to IDE 


devices. 
6 Parity Error Response............... fixed at 0 (disabled) 
5 VGA Palette Snoop. ................... fixed at 0 (disabled) 
4 Memory Write & Invalidate .....fixed at 0 (disabled) 
3. Special Cycles... fixed at 0 (disabled) 
2 Bus Master ...............cceeee default = 0 (disabled) 


S/G operation can be issued only when the “Bus 
Master” bit is enabled. 
1 Memory Space........... eee fixed at 0 (disabled) 
O WOSpace on... cee default = 0 (disabled) 
When the “I/O Space” bit is disabled, the device will 
not respond to any I/O addresses for both compatible 
and native mode. 


Offset 7-6 - Status............ssssrsssesssresrsssersscsscsscsrsscsscsssssees RWC 
15 Detected Parity Error... ee default=0 

14 = Signalled System Error... default=0 

13. Received Master Abotrt...............eeeeeeeee default=0 

12 Received Target Abort ........... ee default=0 

11 Signalled Target Abort.........000. Fixed at 0 
10-9 DEVSEL# Timing .................. default = 01 (medium) 

8 Data Parity Detected... default=0 

7 Fast Back to Back ....... eee eeeeeeeeeee Fixed at 1 


6-0 Reserved ou... eeeeceeeeeeeeereees always reads 0 


Offset 8 - Revision ID.................cssscsssrcsssscssssesssssssssessssenes RO 
0-7 Revision Code for IDE Controller Logic Block 
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7 Master IDE Capability........... fixed at 1 (Supported) 


6-4 Reserved oo... eeeeereeeees always reads 0 
3. Programmable Indicator - Secondary ...... fixed at 1 
Supports both modes (may be set to either mode by 
writing bit-2) 
2 Channel Operating Mode - Secondary 
0 Compatibility Mode (fixed addressing) 
1 Native PCI Mode (flexible addressing) ....... def 
1 Programmable Indicator - Primary.......... fixed at 1 
Supports both modes (may be set to either mode by 
writing bit-0) 
0 Channel Operating Mode - Primary 
0 Compatibility Mode (fixed addressing) 
1 Native PCI Mode (flexible addressing) ....... def 


Compatibility Mode (fixed IRQs and I/O addresses): 


Command Block Control Block 
Channel Registers Registers IRO 
Pri 1FO-1F7 3F6 14 
Sec 170-177 376 15 


Native PCI Mode (registers are programmable in I/O space) 


Command Block Control Block 
Channel Registers Registers 
Pri BA @offset 10h BA @offset 14h 
Sec BA @offset 18h BA @offset 1Ch 


Command register blocks are 8 bytes of I/O space 
Control registers are 4 bytes of I/O space (only byte 2 is used) 


Offset A - Sub Class Code (01h=IDE Controller)........... RO 


Offset B - Base Class Code (01h=Mass Storage Ctrlr)... RO 
Offset D - Latency Timer (OOh) ................000eccccssssssseesseees RW 


74 Latency Timer sigs. i.cccisassccsccahehodesessieaies default=0 
320) Reserved:  secacestissdaivtetenedscovnns always reads 0 


Offset E - Header Type (OON)................cccccccssscssscssssssscecees RO 


Offset F - BIST (OOh).............cecccssssssssssssssessecssssssssssssseoess RO 
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Offset 13-10 - Pri Data / Command Base Address.......... RW 
Specifies an 8 byte I/O address space. 


Sis16 Reserved. accdiedhiccedsrevsciniescuectoeeece always read 0) 


15-3 Port AddPreSS..................cccccceeeeeeseeeeeeees default=01FOh 
2-0 Fixed at O01D 00.0... ccccccccceeseseeeenss fixed 
Offset 17-14 - Pri Control / Status Base Addres............. RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 3F6h for the default base address of 3F4h). 


31-16 Reserved oi. ceeeeeeeeeeneees always read 0) 


15-2) Port AdreSS..................cccceeeeeeeeeeeeeeeee default=03F4h 
1-0 Fixed at 01D 0... cceecseseserereeeeeeee fixed 
Offset 1B-18 - Sec Data / Command Base Address ........ RW 


Specifies an 8 byte I/O address space. 


SU-16, Reserved osiccssciscctisensdcsatetneteeteneeaes always read 0) 


15-3) Port AdPeSS ................cccceceeeeeeseeeeeeeee default=0170h 
2-0 Fixed at OO1D 00.0... cccccccccccceceesseseees fixed 
Offset 1F-1C - Sec Control / Status Base Address.......... RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 376h for the default base address of 374h). 


31-16 Reserved oi. eeeeeeeseeereees always read 0) 
15-2 Port Address ...............cccccceeeeceeetteeees default=0374h 
1-0 Fixed at O1D ........ ccc cccccceesssseseeeeeeeeeees fixed 


Offset 23-20 - Bus Master Control Regs Base Address..RW 
Specifies a 16 byte I/O address space compliant with the SFF- 
8038: rev 1.0 specification. 


31-16 Reserved oi. eeeeseeseeereee always read 0) 
15-4 Port Address 20.0.0... eee default=CCOh 
3-0 Fixed at OOO1D ooo. eereeeeees fixed 
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Offset 3C - Interrupt Line (OEN) ................ccccccssssssssssseees RW 


Offset 3D - Interrupt Pin (OOh).....................cccscccssssssssseees RO 


7-0 Interrupt Routing Mode 
00h Legacy mode interrupt routing............... default 
Olh Native mode interrupt routing 


Offset 3E - Min Grit (OOh) ............ccccscsscssssssesersseseresnsenees RO 


Offset 3F - Max Latency (OOh)............cccccccccccssssssssssssrceees RO 
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Qian: VT82C596B 
IDE-Controller-Specific Confiiguration Registers 
Offset 40 - Chip Emablle...............cccccccccssscssssssssssssssssssscccees RW Offset 43 - FIFO Configuration..................ccccccccccsccsscceee RW 


7-4 Reserved 
3-2 Reserved (Do Not Program)........... R/W, default = 0 


always reads 0 


1. ‘Primary Channel Enable........ default = 0 (disabled) 
0 Secondary Channel Enable .... default = 0 (disabled) 


Offset 41 - IDE Configuration.............cccccccccccccssscsssesssesees RW 


7 Primary IDE Read Prefetch Buffer 
Oe DiS ables ior ssscesccessesscetvecscciasiesseueceecessaessas default 
1 Enable 
6 Primary IDE Post Write Buffer 
QO: “Disable cisssessccecésssess secsesdescossteaseeseiendordeses default 
1 Enable 
5 Secondary IDE Read Prefetch Buffer 
QO Wisabl@ eis acces haseiscdsactvstesdoiasotevsbelieavie default 
1 Enable 
4 Secondary IDE Post Write Buffer 
QO? « Disabl @xtccscsecrevectevscesnsestesenscensasesteeeness default 
1 Enable 
3. Reserved (Do Not Change)...................005 default=0 
2 Reserved (Do Not Change)...................6 default=1 
1 Reserved (Do Not Change)..................00. default=1 
0 Reserved (Do Not Change)...................... default=0 
Offset 42 - Reserved (Do Not Program) ..................-css0+ RW. 


7-2 Reserved 
1-0 Reserved (Do Not Program).................... 


always reads 0 
default = 0 
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7-4 Reserved 
3-2 Threshold for Primary Channel 


00 
01 
10 
11 
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1 

1/4 
1/2 
3/4 


Stet iciscsesesestseseaeeeaeessestaeerseseiesessee default 
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Offset 44 - Miscellaneous Control 1......++-:.:ssssscsssseesssee0ee RW. 
7 “ROSEFVEd.  sescsucicsdduc eecipteerieers wees always reads 0 
6 Master Read Cycle IRDY# Wait States 

0 0 wait states 
I. A Walt: Stalestvescsuecseuievetsd csoereetias avers default 
5 Master Write Cycle IRDY# Wait States 
0 0 wait states 
1 1 Walt State sicisccss. sic sdiessceseeesscciesiaeeared default 
4 Reserved (Do Not Program)........... R/W, default = 0 
3. Bus Master IDE Status Register Read Retry 
Retry bus master IDE status register read when 
master write operation for DMA read is not complete 


QO Disabled 
VE. na Ded sccdecdedecerciedeacaceeceatsedendoestncassesetens default 
2-1 Reserved (Do Not Program)........... R/W, default = 0 


0 UltraDMA Host Must Wait for First Strobe 
Before Termination 


QO. (Emabled icc cccccaetavecedei decicecavevedet ducdteetevess default 
1 Disabled 
Offset 45 - Miscellaneous Control 2.............ccccccccssssrererees RW 


7 Reserved 
6 Interrupt Steering Swap 
0 Don’t swap channel interrupts................ default 
1 Swap interrupts between the two channels 
5-4. Reserved,  v.ccsicsteisseiscieceessieaes always reads 0 
3. Memory Read Multiple Command 


OQ? Disable «icissiectiedsiessssdateeGasgéstiademcceeseieest default 
1 Enable 

2 Memory Read and Invalidate Command 
Oe “Disable x. ssisdesceccagcdigivstecngicdeeadeacenneveeeens default 
1 Enable 


1 Secondary Channel Threshold Enable 
0 Disable (data transfer starts immediately if 
FIFO is not empty) 
1 Enable (data transfer will not start until the 
FIFO is filled to the threshold set in bits 1-0 of 
IRXA3): d3sscac5 vaessendeaa hand vSeedens Tueesdedeie Sede seats default 
0 Primary Channel Threshold Enable 
0 Disable (data transfer starts immediately if 
FIFO is not empty) 
1 Enable (data transfer will not start until the 
FIFO is filled to the threshold set in bits 3-2 of 
RX43) dita eine nested default 
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Offset 46 - Miscellaneous Control 3 .............sssscssessseeesees RW 


Primary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for read DMA when interrupt 
asserts primary channel. ............... default=1 (enabled) 
Secondary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for Read DMA when interrupt 
asserts secondary channel............ Default=1 (enabled) 
Primary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the primary channel. .......0........ Default=0 (disabled) 
Secondary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the secondary channel................. Default=0 (disabled) 
ReSCrved,  qchesscisevisssbissscvencensscosasipasics always reads 0 
Max DRDY Pulse Width 
Maximum DRDY# pulse width after the cycle count. 
Command will deassert in spite of DRDY# status to 
avoid system ready hang. 

OO No limitation... eeeeeseeeeneeeteeeee default 

O01 64 PCI clocks 

10 128 PCI clocks 

11 192 PCI clocks 
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Offset 4B-48 - Drive Timing Control ................cccccscssssees RW 


The following fields define the Active Pulse Width and 
Recovery Time for the IDE DIOR# and DIOW3# signals: 


31-28 
27-24 
23-20 
19-16 
15-12 
11-8 
7-4 
3-0 


Primary Drive 0 Active Pulse Width...... def=1010b 


Primary Drive 0 Recovery Time............. def=1000b 
Primary Drive 1 Active Pulse Width...... def=1010b 
Primary Drive 1 Recovery Time............. def=1000b 
Secondary Drive 0 Active Pulse Width .. def=1010b 
Secondary Drive 0 Recovery Time ......... def=1000b 
Secondary Drive 1 Active Pulse Width .. def=1010b 
Secondary Drive 1 Recovery Time ......... def=1000b 


The actual value for each field is the encoded value in the field 
plus one and indicates the number of PCI clocks. 


Offset 4C - Address Setup Time...................sccccscsssssssesees RW 


7-6 Primary Drive 0 Address Setup Time 
5-4 Primary Drive 1 Address Setup Time 
3-2 Secondary Drive 0 Address Setup Time 
1-0 Secondary Drive 1 Address Setup Time 
For each field above: 
00 IT 
Ol 2T 
10 3T 
WD AT nhs testetecsdncsesidtiadeaveduathelavecieindeezeacs default 
Offset 4E - Secondary Non-1F0 Port Access Timing......RW 
7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 
The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 
Offset 4F - Primary Non-1F0 Port Access Timing. ........ RW 
7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 


The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 
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Offset 53-50 - UltraDMA Extended Timing Control..... RW 
31 ~—~Pri Drive 0 UltraDMA-Mode Enable Method 
0 Enable by using “Set Feature” command..... def 
1 Enable by setting bit-30 of this register 
30 ~—~ Pri Drive 0 UltraDMA-Mode Enable 
QO: - Disable iicccssdssdesccedscscagessce stesso sstteeceiegetss default 
1 Enable UltraDMA-Mode Operation 
29 ‘Pri Drive 0 Transfer Mode 
0 Based on DMA or PIO Mode ............... default 
1 Based on UltraDMA Mode 
28-26 Reserved ou... eeeeeeseeseeseeees always reads 0 
25-24 Pri Drive 0 Cycle Time (T = 30nsec @33MHz) 
00 2T 
O01 3T 
10 4T 
WT 30, Shistsiihoienhus iinet default 
23 ~~ Pri Drive 1 UltraDMA-Mode Enable Method 
22 ~=~Pri Drive 1 UltraDMA-Mode Enable 
21 ~=+Pri Drive 1 Transfer Mode 
20 Reserved on. eeeeseeseeseeeees always reads 0 
19 Pri Clock Source 
OM (SB MI icsissasecctisctuadoasPecscstedveseineeeduernssys default 
1 66 MHz 
18 Reserved). n2sicigesi vite dewians always reads 0 
17-16 Pri Drive 1 Cycle Time 
15 Sec Drive 0 UltraDMA-Mode Enable Method 
14 Sec Drive 0 UltraDMA-Mode Enable 
13. Sec Drive 0 Transfer Mode 
12-10 Reserved oo... eee eeeeereeeees always reads 0 
9-8 Sec Drive 0 Cycle Time 
7 Sec Drive 1 UltraDMA-Mode Enable Method 
6 = Sec Drive 1 UltraDMA-Mode Enable 
5 Sec Drive 1 Transfer Mode 
4 Reserved. ssccsdeasswriniecsincuss always reads 0 
3. Sec Clock Source 
0) 33 MAA ae tind einai default 
1 66 MHz 
Zz <ResS€Fved..  .canntaees nea aes always reads 0) 
1-0 Sec Drive 1 Cycle Time 


Each byte defines UltraDMA operation for the indicated drive. 
The bit definitions are the same within each byte. 
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Offset 54 —- UltraDMA FIFO Control..................sssccseees RW Offset 61-60 - Primary Sector Size ...............ccccsescccsssseeees RW 
7-5 Reserved (Do Not Program).............. RW, default=0 15-12 Reserved ou....cccceccccsssssseeeeeeeseees always reads 0 
4 Split REQ Change Channel 11-0 Number of Bytes Per Sector ................ default=200h 
O Enable ......ccccccccececcceecessssseeeeeeeesees default 
1 Disable Offset 69-68 - Secondary Sector Size ..............sssscccssesees RW 
BZ | Reserved —rccccccccccseccesscceccccssecessceeseee always reads 0 TS-12° Reserved. iccciccsasvigeceneasceaseuscerteedects always reads 0 
2 Change Drive to Clear All FIFO & Internal States 11-0 Number of Bytes Per Sector ...def=200h (512 bytes) 
0 Disabled 
1 Enabled oo... cccccsssssseneeeeeeeeesees default 
1 Add Dummy FIFO Push After End of Transfer 
QO Enabled 
1 Disabled. ssicdeccsissteedeteGetthseisacches ees iivsse default 


This bit is normally set to 0 for effective handling of 
transfer lengths that are not doubleword multiples 
0 Complete DMA Cycle with Transfer Size Less 
Than FIFO Size 
O. Bnabledeiis.ccctcadstiiietihiGe asin default 
1 Disabled 
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Offset 70 — Primary IDE Status 


7 Interrupt Status 

6 ~=Prefetch Buffer Status 

5 Post Write Buffer Status 

4 DMA Read Prefetch Status 

3 DMA Write Prefetch Status 

2  S/G Operation Complete 
1-0 Reserved 


7 Interrupt Status 

6 Prefetch Buffer Status 

5 Post Write Buffer Status 

4 DMA Read Prefetch Status 

3 DMA Write Prefetch Status 

2  S/G Operation Complete 
1-0 Reserved 


7-1 Reserved 
0 Flush FIFO Before Generating IDE Interrupt 


iesivvesentetvateuvensovncesieeesveawee always reads 0 


OQ! Desableicdsccsocescs sect iceseBeksdesestdarsedssiaceesd default 
1 Enable 
Offset 74 — Primary IDE Command 1 ................ccccccsseeees RW 
7 Reload Sector Size After Last Command Register 
Write 
6-0 Reserved oo. eeeeeeereees always reads 0 
Offset 75 — Primary IDE Command 2 ..............ccccccccsseeees RW 
7 Set Controller to Perform PIO Mode Data Port 
Prefetch 
6 Set Controller to Perform PIO Mode Data Port 
Buffer Write 


5 Set Controller to Perform DMA Mode Read 
Pipeline Operation 

4 Set Controller to Perform DMA Mode Write 
Pipeline Operation 

3. Stop S/G Bus Master 


2-0 (Reserved: a.ccanisninn daiecaesce always reads 0 


Revision 0.3 June 17, 1999 


Fel Reserved) iescdanivenwcnwuciests always reads 0 


0 Flush FIFO Before Generating IDE Interrupt 


Oo  Desabllesicccissssecssssissvesissvacdeseievchadsboscbests default 
1 Enable 
Offset 7C — Secondary IDE Command 1........................ RW 
7 Reload Sector Size After Last Command Register 
Write 
6-0) Reserved oo. eeeeeeereeeees always reads 0 
Offset 7D — Secondary IDE Command 2......................+ RW 
7 Set Controller to Perform PIO Mode Data Port 
Prefetch 
6 Set Controller to Perform PIO Mode Data Port 
Buffer Write 


5 Set Controller to Perform DMA Mode Read 
Pipeline Operation 

4 Set Controller to Perform DMA Mode Write 
Pipeline Operation 

3. Stop S/G Bus Master 


2-0 Reservéd  siciccseeuinuididivlons always reads 0 
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Offset 83-80 — Primary S/G Descriptor Address ............ RW IDE I/O Registers 


These registers are compliant with the SFF 80381 v1.0 
standard. Refer to the SFF 8038I v1.0 specification for further 
details. 


Offset 8B-88 — Secondary S/G Descriptor Address......... RW 


I/O Offset 0 - Primary Channel Command 
V/O Offset 2 - Primary Channel Status 


V/O Offset 4-7 - Primary Channel PRD Table Address 
V/O Offset 8 - Secondary Channel Command 


V/O Offset A - Secondary Channel Status 


V/O Offset C-F - Secondary Channel PRD Table Address 
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Function 2 Registers - Universal Serial Bus Controller Offset 8 - Revision ID (nih) ............ccscccsssesssssssessesssseseeesees RO 


This USB host controller interface is fully compatible with 
UHCI specification v1.1. There are two sets of software 
accessible registers: PCI configuration registers and USB I/O 
registers. The PCI configuration registers are located in the 
function 2 PCI configuration space of the VT82C596B. The 
USB I/O registers are defined in the UHCI v1.1 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ..............scsssssssssesrssssscssssssssessees RO 
0-7 Vendor ID _................ (1106h = VIA Technologies) 
Offset 3-2 - Device ID............scscscscscsssserereseseseteteseeeserseee RO 
0-7 DeviceID (3038h = VT82C596B USB Controller) 
Offset 5-4 - Command .............scscscecscseseseresesesesssssosseeeeeeeee RW 
15-8 Reserved ou... eeeeereeereeeees always reads 0 
7 Address Stepping ..............0.. default=0 (disabled) 
6 Reserved (parity error response) .................. fixed at 0 
5 Reserved (VGA palette snoop) ..............0. fixed at 0 
4 Memory Write and Invalidate . default=0 (disabled) 
3. Reserved (special cycle monitoring) ............ fixed at 0 
2 Bus Master ............ eens default=0 (disabled) 
1 Memory Space...............0..008 default=0 (disabled) 
O WOSpace oo... default=0 (disabled) 
Offset 7-6 - Status...........ccsssesssssrsersrsssssecsssersrsscscsssssererses RWC 
15 Reserved (detected parity error).......... always reads 0 
14 ~— Signalled System Error................ eee default=0 
13. Received Master Abort... default=0 
12 Received Target Abort ........... ee default=0 
11 Signalled Target Abort... default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium ........cccccccseeessseeeesees default (fixed) 
10 Slow 


11 Reserved 
8-0 Reserved ou... eee eeeeeeeseeereees always reads 0 


Revision 0.3 June 17, 1999 


7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (OOh) ...............ccccsseees RO 


Offset A - Sub Class Code (O3h) .........cccccccccssssssssssssssseeeees RO 


Offset B - Base Class Code (OC)) .............ccccccccsscossssssrerees RO 


31-16 Reserved oi. eeeeeeeeeeeee always reads 0 

15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 

4-0 00001b 


Offset 3C - Interrupt Line (OOh)...............sccsccsesssesseees RW. 
TA Reserved ssessscsissssiisnvastesacestes desaeee always reads 0 
3-0 USB Interrupt Routing... default = 16h 

O000 Disabled oo... eee eeeseeesceeeseeeeneeeeneeeeees default 
0001 IRQ1 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 IRQ8 
1001 IRQ9 
1010 IRQ10 
1011 IRQ11 
1100 IRQ12 
1101 IRQ13 
1110 IRQ14 
1111 Disabled 


Offset 3D - Interrupt Pin (O4)).................0cccccccsscesesesesseees RO 
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Ne VT82C596B 
USB-Specific Configuration Registers 
Offset 40 - Miscellaneous Control 1.............ccccccccccccssrerees RW Offset 41 - Miscellaneous Control 2 .............ssssssssseesees RW 


7 PCI Memory Command Option 
0 Support Memory-Read-Line, Memory-Read- 
Multiple, and Memory-Write-and-Invalidate .... 
giles iideiisuss Susie ee eas default 
1 Only support Memory Read, Memory Write 
Commands 
6 Babble Option 
0 Automatically disable babbled port when EOF 
Dabble OCCUrs:: vec ecseasspatsdsrsccdeberyees teenies default 
1 Don’t disable babbled port 
5 PCI Parity Check Option 


0 Disable PERR# generation... default 
1 Enable parity check and PERR# generation 
A. - SROSCRVEO. © ssisicesscsccsccasnesediersasesncessesss always reads 0 
3. USB Data Length Option 
0 Support TD length up to 1280.0... default 


1 Support TD length up to 1023 

2 USB Power Management 
0 Disable USB power management........... default 
1 Enable USB power management 

1 DMA Option 
O 16 DW burst access 0... eee eeeeeeseeeeneeees default 
1 8 DW burst access 

0 PCI Wait States 
Q). Zeer: Wall cciccscssccives ds nacerecedssaesserasianesvetvens default 
1 One wait 
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USB 1.1 Improvement for EOP 
0 USB Specification 1.1 Compliant.......... default 
If a bit stuffing error occurs before EOP, the 
receiver will accept the packet 
1 USB Specification 1.0 Compliant 
If a bit stuffing error occurs before EOP, the 
receiver will ignore the packet 
Patch Read / Resume Issue 
0 Enable (Fix the Bug) (Normal Setting).. default 
1 Disable (when one USB port is in reset or 
resume status, the controller may not see the 
device attached at the other USB port) 
Patch 1 Bit-Time EOP 
The USB spec says that the device must assert an 
EOP in at least two bit times. 
0 Enable (accept | bit-time EOP)............. default 
1 Disable (require 2 bit-time EOP) 
Hold PCI Request for Successive Accesses 
0 Disable 
I SEMA DIG reece sctssneistetvetesutcenacesuars default 
Setting this bit to “enable” causes the system to treat 
the USB request as higher priority 
Frame Counter Test Mode 


Oi DiS aD Gia. ceedvieaseisovasccvoneensseteccesteneatedeays default 
1 Enable 
Trap Option 
0 Set trap 60/64 status bits only when trap 60/64 
enable bits are Se€t.........eeseeeseeeeseeeseeeeaee default 


1 Set trap 60/64 status bits without checking 
enable bits 
A20gate Pass Through Option 
0 Pass through A2ZOGATE command sequence 


defined in UHCI... eee default 
1 Don’t pass through Write I/O port 64 (ff) 
ROSErved,  seidiisvessseencsacetescstesegecdovcss always reads 0) 
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Offset 60 - Serial Bus Release Number...............ssreseeeees RO 
7-0 Release Number..........0..0000.. always reads 10h 
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USB I/O Registers 


These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


1/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

V/O Offset 5-4 - USB Interrupt Enable 
V/O Offset 7-6 - Frame Number 

I/O Offset B-8 - Frame List Base Address 
1/O Offset 0C - Start Of Frame Modify 
V/O Offset 11-10 - Port 1 Status / Control 
V/O Offset 13-12 - Port 2 Status / Control 


I/O Offset 1F-14 - Reserved 
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Function 3 Registers - Power Management and SMBus 


This section describes the ACPI (Advanced Configuration and 
Power Interface) Power Management system of _ the 
VT82C596B which includes a System Management Bus 
(SMBus) interface controller. The power management system 
of the VT82C596B supports both ACPI and legacy power 
management functions and is compatible with the APM v1.2 
and ACPI v1.0 specifications. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID .............-.s-ssseeseseseseseseseseseseeseeteeee RO 
0-7 Vendor ID _.........0..... (1106h = VIA Technologies) 
Offset 3-2 - Device ID..............sssressssrsesssesssessscssssssssssseeees RO 
0-7 DeviceID ......... (3050h = ACPI Power Mgmt) 
Offset 5-4 - Commang ............sscscscssscsseseseeesesesetetesoseeeseeeeee RW 
15-8 Reserved ou... eeeeeeeeeees always reads 0 
7 Address Stepping ............. ee eeeeeeeeeeeeeeees fixed at 0 
6 Reserved (parity error response) .................. fixed at 0 
5 Reserved (VGA palette snoop) ...............6 fixed at 0 
4 Memory Write and Invalidate ................... fixed at 0 
3. Reserved (special cycle monitoring) ............ fixed at 0 
Ze BUS MaSter sy ccssceedecssesiedsnntevicceaseteriniieonceeaste fixed at 0 
1 Memory Space... cee eeceeeseeeneeeeneeeeaees fixed at 0 
QO VO Space oon. ee ce eeeeseeseeeeeeseeseneeeneseneees fixed at 0 
Offset 7-6 - Status...........csrssssssrsrsscsrsscssecsssscsrsscscssssscerses RWC 
15 Detected Parity Error... always reads 0 
14‘ Signalled System Error................0..... always reads 0 
13. Received Master Abort............00.00.... always reads 0 
12 Received Target Abort .............00... always reads 0 
11 Signalled Target Abort............000000... always reads 0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium 0.0.0... ccceeessceeessseeeeeees default (fixed) 
10 Slow 
11 Reserved 
8 Data Parity Detected........00000 0. always reads 0 
7 Fast Back to Back Capable ............... always reads 1 


6-0 Reserved on. cece eeeeeeeeeeeeneees always reads 0 
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Offset 8 - Revision ID (nih) .............cccccssscssscssecsescseesseeeeees RO 


7-0 Silicon Revision Code......................0000 default = 20h 


Offset 9 - Programming Interface (OOh) .............cccsseeeee RO 


The value returned by this register may be changed by writing 
the desired value to PCI Configuration Function 3 offset 61h. 


Offset A - Sub Class Code (OOM) ..............esccccccscscssssssseeeeee RO 


The value returned by this register may be changed by writing 
the desired value to PCI Configuration Function 3 offset 62h. 


Offset B - Base Class Code (OOI)...........cccccccccscccscsssrsreceees RO 


The value returned by this register may be changed by writing 
the desired value to PCI Configuration Function 3 offset 63h. 


Offset OD - Latency Timer .................00-cccsscssssesseeseeesseeeees RW 


7-0 = Timer Valle .............0..0 ccc cccceceeeseseseeeseeeee default = 0 


Offset OE - Header T 
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Power Management-Specific PCI Configuration Registers 
Offset 40 - Debounce Control............cscsscsssscsscecsssscseseesess RW Offset 41 - General Configuration (OOh)..............sssse RW 
7-6 Reserved o..cecececeeeeseeeeseeeeeees always reads 0 7 W/O Enable for ACPI I/O Base 
5 Debounce LID and PWRBTN# Inputs for 200us 0 Disable access to ACPI I/O block.......... default 
O: ‘Disable scsi: ee ieti neice tie default 1 Allow access to Power Management I/O 
1 Enable Register Block (see offset 4B-48 to set the 
4-0 Reserved oi.cccccecccecececccssecseeseees always reads 0 base address for this register block). The 
definitions of the registers in the Power 
Management I/O Register Block are included 
later in this document, following the Power 
Management Subsystem overview. 
6 ACPI Timer Reset 
O} ~ Disable iets siecost dated: teak eden enecddees default 
1 Enable 
5-4 Reserved (Do Not Program)..............ee default = 0 
3. ACPI Timer Count Select 
QO 24-bit Timer... eee eeeeccesesseeeeesteeeeseees default 
1 32-bit Timer 
2 RTC Enable Signal Gated with PSON (SUSC#) in 
Soft-Off Mode 
Oi DDS ADIS -2ss2526scte. chesacet cna dadec cuss uctveniiedeoceents default 
1 Enable 
1 = Clock Throttling Clock Selection 
0 32 usec (512 usec cycle time)............... default 
1 1 msec (16 msec cycle time) 
0 Reserved (Do Not Program)... default = 0 
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Offset 42 - SCI Interrupt Configuration (00h 


0 ATX 
1 AT 

SUSC State 
Reserved 
SUSC Default Off Enable Status ................ eee RO 
SCI Interrupt Assignment 

OOOO Disabled ............ccccecccccccceesessseeeeceeeeeeees default 
0001 IRQ1 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ10 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 IRQ15 
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Offset 45-44 - Primary Interrupt Channel (0000h 


SomNMWwWhU AAD 


sseases RW 
1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel 
Reserved ssciisiced ciistvieeu denies always reads 0) 
1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQO as Primary Intrpt Channel 


Offset 47-46 - Secondary Interrupt Channel (0000h).... RW 
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1/0 = Ena/Disa IRQ15 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ14 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ13 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ12 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ11 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ10 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ9 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ8 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ7 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ6 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ5 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ4 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ3 as Secondary Intr Channel 
Reserved sisi icedinknnack always reads 0) 
1/0 = Ena/Disa IRQ1 as Secondary Intr Channel 
1/0 = Ena/Disa IRQO as Secondary Intr Channel 
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Offset 4B-48 — Power Management I/O Base 


31-16 Reserved always reads 0 

15-7 Power Management I/O Register Base Address. 
Port Address for the base of the 128-byte Power 
Management I/O Register block, corresponding to 
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 
enables access to this register block. The definitions 
of the registers in the Power Management I/O 
Register Block are included later in this document, 
following the Power-Management-Specific PCI 
Configuration register descriptions and the Power 
Management Subsystem overview. 

6-0 0000001b 


Offset 4C — Host Bus Power Management Control........ 


7-4 Thermal Duty Cycle (THM_DTY) 

This 4-bit field determines the duty cycle of the 
STPCLK# signal when the THRM# pin is asserted 
low. The field is decoded as follows: 

0000 Reserved 

0001 0-6.25% 

0010 6.25-12.50% 

0011 18.75-25.00% 

0100 31.25-37.50% 

0101 37.50-43.75% 

0110 43.75-50.00% 

0111 50.00-56.25% 

1000 56.25-62.50% 

1001 62.50-68.75% 

1010 68.75-75.00% 

1011 75.00-87.50% 

1100 75.00-81.25% 

1101 81.25-87.50% 

1110 87.50-93.75% 

1111 93.75-100% 


S+2 RESErVed  -.sccscslegeieebsteesesetteeresesaccass always reads 0 
1 SRAM ZZ 
O} « DISA DIG siss2es0ssscceseeeteevacecageseusests sence veenves default 
1 Enable (power down the cache SRAM) 
0 CPU Stop Grant Cycle Select 
0 From Halt and Stop Grant Cycle............ default 


1 From Stop Grant Cycle 
This bit is combined with I/O space Rx2C[3] for 
controlling the start of STPCLK# assertion during 
system suspend mode: 


Rx2C[3] Rx4C[0] 
Function 3 Function 3 
V/O Space CfgSpace STPCLK# Assertion 
0 x Immediate 
1 0 Wait for CPU Halt 
/ Stop Grant cycle 
1 1 Wait for CPU 


Stop Grant cycle 
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Offset 4D — Clock Stop Control 
7-3 Reserved 
2 


Internal Clock Stop for PCI Idle 
0 Disable 
1 Enable 
Internal Clock Stop During C3 
0 Disable 
1 Enable 
Internal Clock Stop During Suspend 
0 Disable 
1 Enable 


1 


0 
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Offset 53-50 — GP0/1 Timer Control (0000 0000h)......... RW 
31-30 Conserve Mode Timer Count Value 
OO 1/16 SeCON 00... eeeeceesseeeceseesssseeeeeeees default 
O01 1/8 second 
10 1 second 


11 1 minute 
29 Conserve Mode Status 
This bit reads 1 when in Conserve Mode 
28 Conserve Mode Enable 
QO Disable gscccssccscccsdsaiescseestssonsocaseasessedecsases default 
1 Enable 


27-26 Secondary Event Timer Count Value 
OO 2 milliseconds... ee eeeeeeneeeeteeeeeees default 
01 64 milliseconds 
10 % second 
11 by EOI + 0.25 milliseconds 
25 Secondary Event Occurred Status 
This bit reads 1 to indicate that a secondary event has 
occurred (to resume the system from suspend) and the 
secondary event timer is counting down. 
24 Secondary Event Timer Enable 
QQ: Disables: cise sspcisehsesviestenteaccateesavieted eeabed default 
1 Enable 


23-16 GP1 Timer Count Value (base defined by bits 5-4) 
Write to load count value; Read to get current count 


15-8 GPO Timer Count Value (base defined by bits 1-0) 
Write to load count value; Read to get current count 


7  GP1 Timer Start 
On setting this bit to 1, the GP1 timer loads the value 
defined by bits 23-16 of this register and starts 
counting down. The GPI timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable’ Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP1 timer counts down to zero, then 
the GP1 Timer Timeout Status bit is set to one (bit-3 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP1 Timer Timeout Enable bit is set (bit-3 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 

6 GP1 Timer Automatic Reload 
This bit is set to one to enable the GP1 timer to reload 
automatically after counting down to 0. 

5-4 GP1 Timer Base 


OO) Disable ciccscscisssscsdesicezscdesecsded5ccsscdssesended default 
01 1/4 msec 
10 1 second 


11 1 minute 
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GPO Timer Start 

On setting this bit to 1, the GPO timer loads the value 
defined by bits 15-8 of this register and _ starts 
counting down. The GPO timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GPO timer counts down to zero, then 
the GPO Timer Timeout Status bit is set to one (bit-2 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GPO Timer Timeout Enable bit is set (bit-2 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 

GP0 Timer Automatic Reload 

This bit is set to one to enable the GPO timer to reload 
automatically after counting down to 0. 


1-0 GPO Timer Base 


OO) DiSabl iiiscsssisscsciessivesisdsdoediessiseesadisesceesct default 
01 1/16 second 
10 1 second 


11 1 minute 
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Offset 54 — GPIO Select 


7 


1-0 


GPO21 Pin Function (Pin T18) 


0 SUSS Diss. ceteet staves Hee teab ites. 


1 GPO21 


Power Well Output Gating for STR 
QO: (Disables .ecioacsesessseccsessesccsesaestievses 


1 Enable 
SUSC# Level for STR 


0 SUSC#= 1 for STR... 


1 SUSC#=0 for STR 
GPO20 Pin Function (Pin T17) 


0. SUSSTUiicciscertesen taestenan 


1 GPO20 
GPO15 Pin Function (Pin V19) 


O. SUSBH icici escesisaniendeccncsers 


1 GPO15 
GPO16 Pin Function (Pin U18) 


O.. SUSCH dain annie 


1 GPOI16 
GPO8 Pin Function (Pin T19) 


00 GPO8 (ACPI Rx4C[8] ........ 


O01 1 Hz Output 
10 2 Hz Output 
11 4 Hz Output 
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default 


default 


default 


default 


default 
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Offset 55 — Wakeup Control ..................0cssccsesesssesseesseeeees RW 


7-1) Reserved oo... eeeeeeeneeseeeees always reads 0 
0 USB Wakeup for STR / STD / Soft Off 
Q Disable vissc.ccic.ccccccccsccecsaeccecssdeccassssneeeseces default 
1 Enable 
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23-16 GP3 Timer Count Value (base defined by bits 5-4) 
Write to load count value; Read to get current count 


15-8 GP2 Timer Count Value (base defined by bits 1-0) 
Write to load count value; Read to get current count 


7  GP3 Timer Start 
On setting this bit to 1, the GP3 timer loads the value 
defined by bits 23-16 of this register and starts 
counting down. The GP3 timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP3 timer counts down to zero, then 
the GP3 Timer Timeout Status bit is set to one (bit-13 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP3 Timer Timeout Enable bit is set (bit-13 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 

6  GP3 Timer Automatic Reload 
This bit is set to one to enable the GP3 timer to reload 
automatically after counting down to 0. 

5-4 GP3 Timer Base 


OO® “DISAB -sseccesscescze sacesvessdoscecsaceseveemeueneecs default 
01 1/4 msec 
10 1 second 


11 1 minute 


3. GP2 Timer Start 
On setting this bit to 1, the GP2 timer loads the value 
defined by bits 15-8 of this register and _ starts 
counting down. The GP2 timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP2 timer counts down to zero, then 
the GP2 Timer Timeout Status bit is set to one (bit-12 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP2 Timer Timeout Enable bit is set (bit-12 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 

2  GP2 Timer Automatic Reload 
This bit is set to one to enable the GP2 timer to reload 
automatically after counting down to 0. 

1-0 GP2 Timer Base 


OO™ “DiSable 3.252.020 sdscss5sa2seesadsdsscceeetecteeccheksd default 
01 1/16 second 
10 1 second 


11 1 minute 


Revision 0.3 June 17, 1999 


Offset 61 - Programming Interface Read Value ............ WO 


7-0 Rx09 Read Value 
The value returned by the register at offset 9h (Programming 
Interface) may be changed by writing the desired value to this 
location. 


Offset 62 - Sub Class Read Value .......csssecsssecsssecsseersseeeeee WO 
7-0 Rx0A Read Value 

The value returned by the register at offset OAh (Sub Class 

Code) may be changed by writing the desired value to this 

location. 


Offset 63 - Base Class Read Value................ccssssccssssseees WO 
7-0 Rx0B Read Value 

The value returned by the register at offset OBh (Base Class 

Code) may be changed by writing the desired value to this 

location. 
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System Management Bus-Specific Configuration Registers 
Offset 93-90 — SMBus I/O Base.............-sccssscsssscesseescccceees RW Offset D3 — SMBus Host Slave Command...................0++ RW 
SI-16° Fixed’ iiseneedeswnasesdnenes always reads 00h 7-0 SMBus Host Slave Command Code.......... default=0 
15-4 VO Base sissies ue default = 00h 
BO Fixed 0 cececcsssssssesssssesssssseees always reads 0001b —- Oftf’set D4 ~ SMBus Slave Address for Port 1.....1......0000 RW 
7-1 SMBus Slave Address for Port 1............... default=0 
Offset D2 — SMBus Control.........s:ssssssssssssssesessssssssseseesere RW. 0 R/W for Shadow Port 1 
TA RESEFVED — eesscesecssieniesseseeseonedoasenesionse always reads 0 O) Disable ess ccsccssesteeuses tues ttsseveseesenteesteseveees default 
3 SMBus Interrupt Select 1 Enable 
Oe GSIMUE | evivcscsesieesessecseseeiesssstnereeesiedeees default 
1 SCI Offset D5 — SMBus Slave Address for Port 2..............0++ RW 
2-1 Reserved oo... .ceeesessessersessnecseeestoners always reads 0 7-1 SMBus Slave Address for Port 2............... default=0 
0 SMBus Controller Enable 0 —R/W for Shadow Port 2 
CO DS 0) (cn default O Disable .......eeecscseeeeeeeeeeeeseseeeeneeeenenees default 
1 Enable 1 Enable 
Offset D6 — SMBus Revision ID ................ss.sscsssscssssesseees RO 
7-0 SMBus Revision Code 
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WI oi: Comet VT82C596B 

System Management Bus I/O-Space Registers 
V/O Offset 00 — SMBus Host Statug................cssccsseceees RWC V/O Offset 01h — SMBus Slave Status..............cescsesees RWC 
7-5 Reserved on....eecccccccessceesesseeeessteeeesees always reads 0 7-6 Reserved oo.....eecccccccssscesssseeeessteeeees always reads 0 
Failed Bus Transaction..................c::cccesceeeeeee RWC 5 Alert Stats: ..0:ccss..ccccssccsscsccleceicueesasceceecseceeetes RWC 
0 SMBus interrupt not caused by failed bus 0 SMBus interrupt not caused by SMBALERT# 
TFANSACTION 0.0... eee eeeeeseceneeeeseeeeteeeeneeeeaeees default SIONAL .ccisieeiesiceseesauesebepsetacuasecenveneeesterse default 
1 SMBus interrupt caused by failed bus 1 SMBus interrupt caused by SMBALERT# 


transaction. This bit may be set when the 
KILL bit (I/O Rx02[1]) is set and can be 
cleared by writing a | to this bit position. 


signal. This bit will be set only if the Alert 
Enable bit is set in the SMBus Slave Control 
Register at I/O Offset RO8[3]. This bit is only 


Bus: Collision siices. peesccsteeretes eons cpeisessrtenees RWC set by hardware and can be cleared by writing 

0 SMBus interrupt not caused by transaction a | to this bit position. 

COMMISION. .csaviss wuesasceviestessehestereeavies aveeies default 4 Shadow 2 Status... eee RWC 

1 SMBus interrupt caused by transaction 0 SMBus interrupt not caused by address match 
collision. This bit is only set by hardware and to SMBus Shadow Address Port 2......... default 
can be cleared by writing a 1 to this bit 1 SMBus interrupt or resume event caused by 
position. slave cycle address match to SMBus Shadow 

D6 Vice: EEL ss ives. gcse ds sees ecssea evens Gucssioeeesss RWC Address Port 2. This bit is only set by 

0 SMBus interrupt not caused by generation of hardware and can be cleared by writing a 1 to 
an SMBus transaction error.............. default this bit position. 

1 SMBus interrupt caused by generation of an 3. Shadow 1 Status... eee teeters RWC 
SMBus transaction error (illegal command 0 SMBus interrupt not caused by address match 
field, unclaimed host-initiated cycle, or host to SMBus Shadow Address Port 1......... default 
device timeout). This bit is only set by 1 SMBus interrupt or resume event caused by 
hardware and can be cleared by writing a 1 to slave cycle address match to SMBus Shadow 
this bit position. Address Port 1. This bit is only set by 

SMBus Interrupt ........0... eee eee eeeeeeeeeees RWC hardware and can be cleared by writing a 1 to 

0 SMBus interrupt not caused by host command this bit position. 

(00) 1010) (ol 0) | re default 2 Slave Status’ isc. csi eee eens RWC 

1 SMBus interrupt caused by host command 0 SMBus interrupt not caused by slave event 
completion. This bit is only set by hardware TMAUCH: sasssdicivceseciiinsaeesdind haviassconesassdeessevs default 
and can be cleared by writing a | to this bit 1 SMBus interrupt or resume event caused by 
position. slave cycle event match of the SMBus Slave 

HOSt Busy -i2s.seetie neotenic ieee RO Command Register at PCI Function 3 

QO SMBus controller host interface is not Configuration Offset 85h (command match) 
processing a coimmand ............ eee default and the SMBus Slave Event Register at 

1 SMBus host controller is busy processing a SMBus Base + Offset OAh (data event match). 
coimmand. None of the other SMBus registers This bit is only set by hardware and can be 
should be accessed if this bit is set. cleared by writing a | to this bit position. 

T, RESERVE: sa cesssicevectessesasasediensezcsatnecte always reads 0 
O “Slave: Busy. -6.scieieshccsecegensasiaghecdscesecensteseacevecsrces RO 
0 SMBus controller slave interface is not 
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processing data 0.0... eeeeeseeeeeeeseeeeseeees default 
1 SMBus controller slave interface is busy 

receiving data. None of the other SMBus 

registers should be accessed if this bit is set. 
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1/O Offset 02h — SMBus Host Controll..............ccsccsesseees RW 1/O Offset 03h — SMBus Host Command.............ssesseeee RW. 
FT “ROSOFVEd, saseauetesicsuseoscessnseitevivessvcues always reads 0 7-0 SMBUS Host Command ............000. default = 0 
6 Start 9 ikiiienntacndahakaies always reads 0 This field contains the data transmitted in the 
0 Writing 0 has no effect... ee default command field of the SMBus host transaction. 


1 


5 Reserved 


Start Execution of Command 

Writing a | to this bit causes the SMBus 
controller host interface to initiate execution of 
the command programmed in the SMBus Host 
Command Register (I/O offset 3). All 
necessary registers should be programmed 
prior to writing a | to this bit. The Host Busy 
bit (SMBus Host Status Register bit-0) can be 
used to identify when the SMBus controller 
has completed command execution. 

sap sebeiien ceva ceuassegsuettiesesctase always reads 0 


4-2 SMBus Command Protocol 


000 
001 
010 
O11 
100 
101 
110 
111 


Quick Read or Write ............cceceeeseeeeees default 
Byte Read or Write 

Byte Data Read or Write 

Word Data Read or Write 

Reserved 

Block Read or Write 

Reserved 

Reserved 


Normal host controller operation ........... default 
Stop the host transaction currently in progress 
Setting this bit to 1 also sets the FAILED 
status bit (Host Status bit-4) and asserts the 
interrupt selected by the SMB Interrupt Select 
bit (Function 3 SMBus Host Configuration 
Register Rx84[1]). 


0 Interrupt Enable 


0 
1 


Disable interrupt generation .................. default 
Enable generation of interrupts on _ the 
completion of the current host transaction. 
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V/O Offset 04h — SMBus Host Address............sersseeeseeeeeee RW. 
The contents of this register are transmitted in the address field 
of the SMBus host transaction. 

7-1 SMBUS Address...................cccccccceesseeeeeeees default = 0 
This field contains the 7-bit address of the targeted 
slave device. 

0 SMBUS Read or Write ...................0006 default = 0 
QO Execute a WRITE command ................. default 
1 Execute a READ command 


V/O Offset 05h — SMBus Host Data 0 ..........:..:ssssssseseeseeee RW 
The contents of this register are transmitted in the Data 0 field 
of SMBus host transaction writes. On reads, Data 0 bytes are 
stored here. 

7-0 SMBUS Data 0.0.0.0... eceneeeeseeeees default = 0 
For Block Write commands, this field is programmed 
with the block transfer count (a value between | and 
32). Counts of 0 or greater than 32 are undefined. 
For Block Read commands, the count received from 
the SMBus device is stored here. 


I/O Offset 06h — SMBus Host Data 1 ...................-cccesseeee RW. 
The contents of this register are transmitted in the Data 1 field 
of SMBus host transaction writes. On reads, Data | bytes are 
stored here. 

7-0 SMBUS Data 1.0.0.0... eeeceeesteeeees default = 0 


V/O Offset 07h — SMBus Block Data ..........ssessseesseesseessees RW 
Reads and writes to this register are used to access the 32-byte 
block data storage array. An internal index pointer is used to 
address the array. It is reset to 0 by reads of the SMBus Host 
Control register (I/O Offset 2) and incremented automatically 
by each access to this register. The transfer of block data into 
(read) or out of (write) this storage array during an SMBus 
transaction always starts at index address 0. 

7-0 SMBUS Block Data......... ee default = 0 
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1/O Offset 08h — SMBus Slave Control................essereeees RW 1/O Offset 09h — SMBus Shadow Command ...............000+ RO 
7-4 Reserved oo. eeeeeeeeereees always reads 0 This register is used to store command values for external 
3 SMBus Alert Enable SMBus master accesses to the host slave and slave shadow 

(OR DDI: 0) (cer default ports. 

1 Enable generation of an interrupt or resume 7-0 Shadow Commani...............ccceeceeeeeeeneee default = 0 
event on the assertion of the SMBALERT# This field contains the command value which was 
signal received during an external SMBus master access 

2 SMBus Shadow Port 2 Enable whose address field matched the host slave address 

(i TO ISAIAU is osha cpus cteaaasten eta eoeteaent ae default (10h) or one of the slave shadow port addresses. 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 2 register (PCI 
function 3 configuration register Rx87). 

1 SMBus Shadow Port 1 Enable 

QO: Disable ci. ition iataningn nts default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 1 register (PCI 
function 3 configuration register Rx86). 

0 SlaveEnable 

Oo Disable sceciacs ccecseesasesstessacsdesi eee anes: default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus host controller slave port of 10h, a 
command field which matches the SMBus 
Slave Command register (PCI function 3 
configuration register Rx85), and a match of 
one of the corresponding enabled events in the 
SMBus Slave Event Register (I/O Offset OAh). 

Revision 0.3 June 17, 1999 -68- Function 3 Registers - Power Management and SMBus 


GY hoy meee! Ine. 


VT82C596B 


I/O Offset 0Ah — SMBus Slave Event...........ccccssssssssssseees RW 


This register is used to enable generation of interrupt or 
resume events for accesses to the host controller’s slave port. 
15-0 SMBus Slave Event... eee default = 0 
This field contains data bits used to compare against 
incoming data to the SMBus Slave Data Register (I/O 
Offset OCh). When a bit in this register is set and the 
corresponding bit the Slave Data register is also set, 
an interrupt or resume event will be generated if the 
command value matches the value in the SMBus 
Slave Command register and the access was to 
SMBus host address 10h. 
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V/O Offset OCh — SMBus Slave Data ......sssssessseesseesseeeeees RO 
This register is used to store data values for external SMBus 
master accesses to the shadow ports or the SMBus host 
controller’s slave port. 

15-0 SMBus Slave Data............0. cece default = 0 
This field contains the data value which was 
transmitted during an external SMBus master access 
whose address field matched one of the slave shadow 
port addresses or the SMBus host controller slave 
port address of 10h. 
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Power Management I/O-Space Registers 

Basic Power Management Control and Status 

V/O Offset 1-0 - Power Management Status................. RWC V/O Offset 3-2 - Power Management Enable.................- RW 


The bits in this register are set only by hardware and can be 
reset by software by writing a one to the desired bit position. 


15 


14-12 


3-1 


Wakeup Status (WAK_STS) ............. default = 0 
This bit is set when the system is in the suspend state 
and an enabled resume event occurs. Upon setting 
this bit, the system automatically transitions from the 
suspend state to the normal working state (from C3 to 
CO for the processor). 

Reserved always reads 0 
Power Status (PWR_STS).............:cceeee default = 0 
This bit is set by abnormal power off. 

RTC Status (RTC_STS) ....... ees default = 0 
This bit is set when the RTC generates an alarm (on 
assertion of the RTC IRQ signal). 


Sleep Button Status (SB_STS)............... default = 0 
This bit is set when the sleep button (SLPBTN# / 
GPI13) is pressed. 

Power Button Status (PB_STS)............... default = 0 
This bit is set when the PWRBTN# signal is asserted 
LOW. If the PWRBTN# signal is held LOW for 
more than four seconds, this bit is cleared and the 
system will transition into the soft off state. 

Reserved always reads 0 
Global Status (GBL_STS).................e default = 0 
This bit is set by hardware when BIOS_RLS is set 
(typically by an SMI routine to release control of the 
SCI/SMI lock). When this bit is cleared by software 
(by writing a one to this bit position) the BIOS_RLS 
bit is also cleared at the same time by hardware. 

Bus Master Status (BM_STS) default = 0 
This bit is set when a system bus master requests the 
system bus. All PCI master, ISA master and ISA 
DMA devices are included. 

Reserved always reads 0 
Timer Carry Status (TMR_STS)............. default = 0 
The bit is set when the 23 (31st) bit of the 24 (32) 
bit ACPI power management timer changes. 
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14-11 Reserved 


10 


3-1 


REServed —ss.essvsie eevee cieteselieasenteracioens always reads 0) 


seb tai cegbetuctes ougiceypieteeneesincts always reads 0 


RTC Enable (RTC_EN)......... ee default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the RTC_STS bit is set. 

Sleep Button Enable (SB_EN)................. default = 0 
This bit may be set to trigger either an SCI or SMI 
when the SB_STS bit is set. 

Power Button Enable (PB_EN) .............. default = 1 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the PB_STS bit is set. 


RESCrVed  isesecdsctecgdicvazesivarincdieactecss always reads 0 
Global Enable (GBL_EN)...................005 default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the GBL_STS bit is set. 


REServed — giiscssesissecaciessasccctssestette sets always reads 0) 


ReSCRVER  -ceessessdessieeenssestecerseetsettbergss always reads 0) 
ACPI Timer Enable (TMR_EN).............. default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the TMR_STS bit is set. 
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I/O Offset 5-4 - Power Management Control ................. RW I/O Offset 0B-08 - Power Management Timer............... RW 


15-14 
13 


12-10 


Reserved always reads 0 
Sleep Enable (SLP_EN).................00 always reads 0 
This is a write-only bit; reads from this bit always 
return zero. Writing a one to this bit causes the 
system to sequence into the sleep (suspend) state 
defined by the SLP_TYP field. 
Sleep Type (SLP_TYP) 

000 Normal On 

001 Suspend to DRAM 

010 Suspend to Disk (also called Soft Off). The 
VCC power plane is turned off while the 
VCCSUS and VCCRTC planes remain on. 
Reserved 
Power On Suspend without Reset 
Power On Suspend with CPU Reset 

110 Power On Suspend with CPU/PCI Reset 

111 Reserved 
In any sleep state, there is minimal interface between 
powered and non-powered planes so that the effort 
for hardware design may be well managed. 
Reserved always reads 0 
Global Release (GBL_RLS) WO, default = 0 
This bit is set by ACPI software to indicate the 
release of the SCI / SMI lock. Upon setting of this 
bit, the hardware automatically sets the BIOS_STS 
bit. The bit is cleared by hardware when the 
BIOS_STS bit is cleared by software. Note that the 
setting of this bit will cause an SMI to be generated if 
the BIOS_EN bit is set (bit-5 of the Global Enable 
register at offset 2Ah). 
Bus Master Reload (BMS_RLD)............. default = 0 
This bit is used to enable the occurrence of a bus 
master request to transition the processor from the C3 
state to the CO state. 
SCI Enable (SCI_EN)......... eee default = 0 
Selects the power management event to generate 
either an SCI or SMI: 

0 Generate SMI 
1 Generate SCI 

Note that certain power management events can be 
programmed individually to generate an SCI or SMI 
independent of the setting of this bit (refer to the 
General Purpose SCI Enable and General Purpose 
SMI Enable registers at offsets 22 and 24). Also, 
TMR_STS & GBL_STS always generate SCI and 
BIOS_STS always generates SMI. 


O11 
100 
101 
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31-24 Extended Timer Value (ETM_VAL) 


23-0 


This field reads back 0 if the 24-bit timer option is 
selected (Rx41 bit-3). 

Timer Value (TMR_VAL) 

This read-only field returns the running count of the 
power management timer. This is a 24/32-bit counter 
that runs off a 3.579545 MHz clock, and counts while 
in the SO (working) system state. The timer is reset to 
an initial value of zero during a reset, and then 
continues counting until the 14.31818 MHz input to 
the chip is stopped. If the clock is restarted without a 
reset, then the counter will continue counting from 
where it stopped. 
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Processor Power Management Registers 


I/O Offset 13-10 - Processor & PCI Bus Control............ RW 


31-12 Reserved 


11 


10 


7-5 


3-0 


always reads 0 
PCI Stop (PCISTP# asserted) when PCKRUN# is 
Deasserted (PCI_STP) 
OQ Emableisctisiccsseescsdssdeensiceleti aicieaes default 
1 Disable 
PCI Bus Clock Run Without Stop (PCI_RUN) 
0 PCKRUN# will be de-activated after the PCI 
bus is idle for 26 ClOCKS....... ec eeeeeeeeeeee default 
1 PCKRUN# is always asserted 
Host Clock Stop Enable (HOST_STP) 
0 STPCLK# will be asserted in the C3 state, but 
the CPU clock is not stopped ............... default 
1 CPU clock is stopped in the C3 state 
Assertion of SLP# for LVL3 Read 
O® Disable: sciscc.sccevecesiecsvetnervevevsevatieauersune’ default 
1 Enable 
Used in Slot-1 systems only. 
Reserved 
Throttling Enable (THT_EN). 
Setting this bit starts clock throttling (modulating the 
STPCLK# signal) regardless of the CPU state. The 
throttling duty cycle is determined by bits 3-0 of this 
register. 
Throttling Duty Cycle (THT_DTY) 
This 4-bit field determines the duty cycle of the 
STPCLK# signal when the system is in throttling 
mode (the "Throttling Enable" bit is set to one). The 
duty cycle indicates the percentage of time the 
STPCLK# signal is asserted while the Throttling 
Enable bit is set. The field is decoded as follows: 
0000 Reserved 
0001 0-6.25% 
0010 6.25-12.50% 
0011 18.75-25.00% 
0100 31.25-37.50% 
0101 37.50-43.75% 
0110 43.75-50.00% 
0111 50.00-56.25% 
1000 56.25-62.50% 
1001 62.50-68.75% 
1010 68.75-75.00% 
1011 75.00-87.50% 
1100 75.00-81.25% 
1101 81.25-87.50% 
1110 87.50-93.75% 
1111 93.75-100% 


always reads 0 
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Devel2 sernseidescavtem tees aesatees always reads 0 
Reads from this register put the processor into the 
Stop Grant state (the VT82C596B asserts STPCLK# 
to suspend the processor). Wake up from Stop Grant 
state is by interrupt (INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 


I/O Offset 15 - Processor Level 3 (P_LVL3 


7-0 


evel S: iveiscdes avechessepdensietrcevesetecss always reads 0 
Reads from this register put the processor in the C3 
clock state with the STPCLK# signal asserted. If 
Rx10[9] = 1 then the CPU clock is also stopped by 
asserting CPUSTP#. Wake up from the C3 state is by 
interrupt (INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 
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General Purpose Power Management Registers 


I/O Offset 21-20 - General Purpose Status (GP_STS). RWC 


15 


11 


10 


RESERVEd.) oss ectes evcoere ess ivsos nee always reads 0 
USB Wakeup Status for STR/STD/Soff (UW_STS) 
Reserved! © ictsuschelviaensiuies always reads 0 
Battery Low Status (BL_STS) 

This bit is set when the BATLOW# input is asserted 
low. 

Notebook Lid Status (LID_STS) 

This bit is set when the LID input detects the edge 
selected by Rx2C bit-7 (O=rising, 1=falling). 
Thermal Detect Status (THRM_STS) 

This bit is set when the THRM# input detects the 
edge selected by Rx2C bit-6 (O=rising, 1=falling). 
USB Resume Status (USB_STS) 

This bit is set when a USB peripheral generates a 
resume event. 

Ring Status (RI_STS) 

This bit is set when the RI# input is asserted low. 
EXTSMI7 Toggle Status (XSMI7_STS) 

This bit is set when the GPI17 pin is toggled. 
EXTSMI6 Toggle Status (XSMI6_STS) 

This bit is set when the GPI16 pin is toggled. 
EXTSMIS5 Toggle Status (XSMI5_STS) 

This bit is set when the GPI15 pin is toggled. 
EXTSMI4 Toggle Status (XSMI4_STS) 

This bit is set when the GPI4 pin is toggled. 
EXTSMIS3 Toggle Status (XSMI3_STS) 

This bit is set when the GPI3 pin is toggled. 
EXTSMI2 Toggle Status (XSMI2_STS) 

This bit is set when the GPI2 pin is toggled. 

PME# Status (PME_STS) 

This bit is set when the GPI1 pin is asserted high. 
EXTSMI# Status (EXT_STS) 

This bit is set when the EXTSMI# pin is asserted low. 


Note that the above bits correspond one for one with the bits 
of the General Purpose SCI Enable and General Purpose SMI 


Enable registers at offsets 22 and 24: 


an SCI or SMI is 


generated if the corresponding bit of the General Purpose SCI 
or SMI Enable registers, respectively, is set to one. 


The above bits are set by hardware only and can only be 
cleared by writing a one to the desired bit. 
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Reserved 
Enable SCI on setting of the UW_STS bit .....def=0 


antcbsnes cbeseoaseegasecadsceds senses always reads 0 


RESErVEd, 9 cisessccicserdeienscenlinntesiedscrevecss always reads 0 
Enable SCI on setting of the BL_STS bit ...... def=0 
Enable SCI on setting of the LID_STS bit .....def=0 
Enable SCI on setting of the THRM_STS bit def=0 
Enable SCI on setting of the USB_STS bit ....def=0 
Enable SCI on setting of the RI_STS bit ....... def=0 
Enable SCI on setting of the XSMI7_STS bit def=0 
Enable SCI on setting of the XSMI6_STS bit def=0 
Enable SCI on setting of the XSMI5_STS bit def=0 
Enable SCI on setting of the XSMI4_STS bit def=0 
Enable SCI on setting of the XSMI3_STS bit def=0 
Enable SCI on setting of the XSMI2_STS bit def=0 
Enable SCI on setting of the PME_STS bit....def=0 
Enable SCI on setting of the EXT_STS bit ....def=0 


These bits allow generation of an SCI using a separate set of 
conditions from those used for generating an SMI. 


me nNwhU DH ~1 


—] 


Reserved 
Enable SMI on setting of the UW_STS bit ....def=0 


ddestateaatnsediueeicelusceitvdexcitexe always reads 0 


RESErVEd. — sere ceissevsscanctevserdnesessenyecs always reads 0 
Enable SMI on setting of the BL_STS bit ..... def=0 
Enable SMI on setting of the LID_STS bit ....def=0 
Enable SMI on setting of the THRM_STS bit def=0 
Enable SMI on setting of the USB_STS bit ...def=0 
Enable SMI on setting of the RI_STS bit ...... def=0 
Enable SMI on setting of the XSMI7_STS bitdef=0 
Enable SMI on setting of the XSMI6_STS bitdef=0 
Enable SMI on setting of the XSMI5_STS bitdef=0 
Enable SMI on setting of the XSMI4_STS bitdef=0 
Enable SMI on setting of the XSMI3_STS bitdef=0 
Enable SMI on setting of the XSMI2_STS bitdef=0 
Enable SMI on setting of the PME_STS bit...def=0 
Enable SMI on setting of the EXT_STS bit....def=0 


These bits allow generation of an SMI using a separate set of 
conditions from those used for generating an SCI. 


273. 
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Generic Power Management Registers 
V/O Offset 29-28 - Global Status... RWE 1/0 Offset 2B-2A - Global Enable ........sssssssssssesesseseseseeee RW 

15 GPIO Range 1 Access Status (GP_R1_STS).. def=0 15 GPIO Range 1 Access Enable (GP_R1_EN) ..def=0 

14 GPIO Range 0 Access Status (GP_RO_STS).. def=0 14 GPIO Range 0 Access Enable (GP_R0_EN) ..def=0 

13. GP3 Timer Timeout Status (GP3_TO_STS).. def=0 13. GP3 Timer Timeout Enable (GP3_TO_EN) ..def=0 

12 GP2 Timer Timeout Status (GP3_TO_STS).. def=0 12 GP2 Timer Timeout Enable (GP3_TO_EN) ..def=0 

11. SerIRQ SMI Status (SIRQ_SM_STS)............ def=0 11. SerIRQ SMI Enable (SIRQ_SM_EN)............ def=0 

10-9 Reserved. accsisescwauiwnsdasnicee always reads 0 1029 “Reserved. sss iiinsisecwinnssscntees always reads 0 

8 PCKRUN# Resume Status (PR_RSM_STS).. def=0 8 PCKRUN# Resume Enable (PR_RSM_EN) ..def=0 
This bit is set when PCI bus peripherals wake up the This bit may be set to trigger an SMI to be generated 
system by asserting PCKRUN# when the PR_RSM_STS bit is set. 

7 Primary IRQ Resume Status (PI_RSM_STS) def=0 7 Primary IRQ Resume Enable (PI_LRSM_EN) def=0 
This bit is set at the occurrence of primary IRQs as This bit may be set to trigger an SMI to be generated 
defined in Rx45-44 of PCI configuration space when the PI_LRSM_STS bit is set. 

6 Software SMI Status (SW_SMI_STS)............ def=0 6 Software SMI Enable (SW_SMI_EN)............ def=0 
This bit is set when the SMI_CMD port (offset 2F) is This bit may be set to trigger an SMI to be generated 
written. when the SW_SML STS bit is set. 

5 __ BIOS Status (BIOS_STS) .....0.. ee def=0 5 BIOS Enable (BIOS_EN)......... ee def=0 
This bit is set when the GBL_RLS bit is set to one This bit may be set to trigger an SMI to be generated 
(typically by the ACPI software to release control of when the BIOS_STS bit is set. 
the SCI/SMI lock). When this bit is reset (by writing 
a one to this bit position) the GBL_RLS bit is reset at 
the same time by hardware. 

4 Legacy USB Status (LEG_USB_STS)............ def=0 4 Legacy USB Enable (LEG_USB_EN)............. def=0 
This bit is set when a legacy USB event occurs. This bit may be set to trigger an SMI to be generated 

when the LEG_USB_STS bit is set. 

3. GP1 Timer Time Out Status (GP1_TO_STS) def=0 3. GP1 Timer Time Out Enable (GP1_TO_EN) def=0 
This bit is set when the GP1 timer times out. This bit may be set to trigger an SMI to be generated 

when the GP1_TO_STS bit is set. 

2 GPO Timer Time Out Status (GP0_TO_STS) def=0 2 GPO Timer Time Out Enable (GP0_TO_EN) def=0 
This bit is set when the GPO timer times out. This bit may be set to trigger an SMI to be generated 

when the GPO_TO_STS bit is set. 

1 Secondary Event Timer Time Out Status 1 Secondary Event Timer Time Out Enable 
(ST_TOUSTS) sroviasntirs edie tis neds def=0 (ST TO_EN) sciatic iets Siete ets def=0 
This bit is set when the secondary event timer times This bit may be set to trigger an SMI to be generated 
out. when the ST_TO_STS bit is set. 

0 Primary Activity Status (PACT_STS)............ def=0 0 Primary Activity Enable (PACT_EN)............ def=0 


This bit is set at the occurrence of any enabled 
primary system activity (see the Primary Activity 
Detect Status register at offset 30h and the Primary 
Activity Detect Enable register at offset 34h). After 
checking this bit, software can check the status bits in 
the Primary Activity Detect Status register at offset 
30h to identify the specific source of the primary 
event. Note that setting this bit can be enabled to 
reload the GPO timer (see bit-O of the GP Timer 
Reload Enable register at offset 38). 


Note that SMI can be generated based on the setting of any of 
the above bits (see the offset 2Ah Global Enable register bit 
descriptions in the right hand column of this page). 


The bits in this register are set by hardware only and can only 
be cleared by writing a one to the desired bit position. 
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This bit may be set to trigger an SMI to be generated 
when the PACT_STS bit is set. 


Function 3 Registers - Power Management and SMBus 


GY hoy meee! Me. 


VT82C596B 


US-12 Reserved casei. ccisciesccceitseitenecdeieees always reads 0 
11. IDE Secondary Bus Power Off 
OQ: -Disable.eiciicetcehinnat cca cates default 
1 Enable 
10 IDE Primary Bus Power Off 
O° Disable civics essed natin default 
1 Enable 
9 “ReseFved.  feicvoundinycenteninine always reads 0 
8 SMI Active INSMD 
O SMI Inactive... ee eeecceeeeeseeeeeeeeenees default 
1 SMI Active. If the SMIG bit is set, this bit 
needs to be written with a | to clear it before 
the next SMI can be generated. 
7 LID Triggering Polarity 
O Rising Edge oe eee eeeeeeeeeees default 
1 Falling Edge 
6  THRMd# Triggering Polarity 
O Rising Edge oes eee eeeeeeee default 
1 Falling Edge 
5 _ Disable Battery Low Resume 
O Enable resume ......... eee eeeeeeneeeneeeeeeeeee default 
1 Disable resume from suspend when 
BATLOW# is asserted 
4 SMI Lock (SMIIG) 
0 Disable SMI Lock 
1 Enable SMI Lock (SMI low to gate for the 
TEXAS MD) vise ssiiciseds cdeeevecseedaads tec deeleceendies default 
3. Wait for Halt / Stop Grant Cycle for STPCLK# 
Assertion 
QO DON’ t Walltiecsse.cvccetisectstcavesavecascess default 
1 Wait 
This bit works with Rx4C[7] of PCI configuration 
space to control the start of STPCLK# assertion. 
2 Power Button Triggering 
0 SCI/SMI generated by PWRBTN# rising edge 
1 SCI/SMI generated by PWRBTN# low level 
Must be set to 1 for ACPI v0.9 compliance. 
1 BIOS Release (BIOS_RLS) 
This bit is set by legacy software to indicate release 
of the SCI/SMI lock. Upon setting of this bit, 
hardware automatically sets the GBL_STS bit. This 
bit is cleared by hardware when the GBL_STS bit 
cleared by software. 
Note that if the GBL_EN bit is set (bit-5 of the Power 
Management Enable register at offset 2), then setting 
this bit causes an SCI to be generated (because setting 
this bit causes the GBL_STS bit to be set). 
0 SMI Enable (SMI_EN) 


0 Disable all SMI generation 
1 Enable SMI generation 
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I/O Offset 2F - SMI Command (SMI CMD) ............es00« RW 


7-0 SMI Command 


Writing to this port sets the SW_SMI_STS bit. Note 
that if the SW_SMI_EN bit is set (see bit-6 of the 
Global Enable register at offset 2Ah), then an SMI is 
generated. 


Function 3 Registers - Power Management and SMBus 


Technologies, Inc. 
WN 9 Comet VT82C596B 
I/O Offset 33-30 - Primary Activity Detect Status....... RWC I/O Offset 37-34 - Primary Activity Detect Enable........ RW 


These bits correspond to the Primary Activity Detect Enable 
bits in offset 37-34. 


SUsT) Reserved: sssicesiciscsscsdaei cence always read 0) 
10 Audio Controller Access Status........... (AUD_STS) 
Set if the audio controller is accessed. 


9 Keyboard Controller Access Status..... (KBC_STS) 
Set if the keyboard controller is accessed via I/O port 
60h. 

8 VGA ACCESS Status.........ccccccccsssssccrrceees (VGA_STS) 


Set if the VGA port is accessed via I/O ports 3BO0- 
3DFh or memory space AO000-BFFFFh. 

7 Parallel Port Access Status............cccceee (PAR_STS) 
Set if the parallel port is accessed via I/.O ports 278- 
27Fh or 378-37Fh (LPT2 or LPT 1). 


6 Serial Port B Access Status .............. (COMB_STS) 
Set if serial port B is accessed via I/O ports 2F8-2FFh 
or 2E8-2EFh. 

5 Serial Port A Access Status ...........06 (COMA_STS) 
Set if serial port A is accessed via I/O ports 3F8-3FFh 
or 3E8-3EFh. 

4 Floppy Access Status..............csscscssessseees (FLP_STS) 


Set if the floppy devices are accessed via I/O ports 
3F0-3F5h or 3F7h. 

3. Secondary IDE Access Status............... (SIDE_STS) 
Set if the secondary IDE port is accessed via I/O 
ports 170-177h or 376h. 

2 Primary IDE Access Status ................. (PIDE_STS) 
Set if the primary IDE port is accessed via I/O ports 
1FO-1F7h or 3F6h. 

1 ‘Primary Interrupt Activity Status...... (PIRQ_STS) 
Set on the occurrence of a primary interrupt (enabled 
via the "Primary Interrupt Channel" register at 
Function 3 PCI configuration register offset 44h). 

0 PCI Master Activity Status .................0 (PCI_STS) 
Set on the occurrence of PCI master activity. 

Note: The bits above correspond to the bits of the Primary 
Activity Detect Enable register at offset 34 (see right 
hand column of this page): if the corresponding bit is 
set in that register, setting of the above bits will cause 
the PACT_STS bit to be set (bit-O of the Global 
Status register at offset 28). Setting of PACT_STS 
may be set up to enable a "Primary Activity Event": 
an SMI will be generated if PACT_EN is set (bit-0 of 
the Global Enable register at offset 2Ah) and/or the 
GPO timer will be reloaded if the "GPO Timer Reload 
on Primary Activity" bit is set (bit-O of the GP Timer 
Reload Enable register at offset 38 on this page). 

Bits above also correspond to bits of the GP Timer 
Reload Enable register at offset 38: if the 
corresponding bit is set in that register, setting the bit 
in this register will cause the indicated timer to be 
reloaded. 

Bits in this register are set by hardware only and may only be 
cleared by writing a 1 to the desired bit. All bits default to 0. 


Note: 
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These bits correspond to the Primary Activity Detect Status 
bits in offset 33-30. 


SU11. Reserved © ssvsiiccasscanianinnscccs always read 0) 
10 Audio Controller Status Enable............ (AUD_EN) 
0 Don't set PACT_STS if AUD_STS is set.... def 

1 Set PACT_STS if AUD_STS is set 
9 Keyboard Controller Status Enable ..... (KBC_EN) 
0 Don't set PACT_STS if KBC_STS is set..... def 

1 Set PACT_STS if KBC_STS is set 
8 VGA Status Enable ...............ccccssssssssseees (VGA_EN) 
0 Don't set PACT_STS if VGA_STS is set.... def 

1 Set PACT_STS if VGA_STS is set 
7 Parallel Port Status Enable ..............cc008 (PAR_EN) 


0 Don't set PACT_STS if COMB STS is set. def 
1 Set PACT_STS if COMB_STS is set 
5 Serial Port A Status Enable............... (COMA_EN) 
0 Don't set PACT_STS if COMA_STS is set. def 
1 Set PACT_STS if COMA_STS is set 
4 Floppy Status Enable ................ccsssceesseee (FLP_EN) 
0 Don't set PACT_STS if FLP_STS is set...... def 
1 Set PACT_STS if FLP_STS is set 
3. Secondary IDE Status Enable ............... (SIDE_EN) 
0 Don't set PACT_STS if SIDE_STS is set.... def 
1 Set PACT_STS if SIDE_STS is set 
2 ‘Primary IDE Status Enable................... (PIDE_EN) 
0 Don't set PACT_STS if PIDE_STS is set.... def 
1 Set PACT_STS if PIDE_STS is set 
1. Primary INTR Status Enable................ (PIRQ_EN) 
0 Don't set PACT_STS if PIRQ STS is set.... def 
1 Set PACT_STS if PIRQ_STS is set 
0 PCI Master Status Enable .................. (DRQ_EN) 


1 Set PACT_STS if PCI_STS is set 
Note: Setting of any of the above bits also sets the 
PACT_STS bit (bit-0 of offset 28) which causes the 
GPO timer to be reloaded Gf PACT_GPO_EN is set) 
or generates an SMI (if PACT_EN is set). 
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V/O Offset 3B-38 - GP Timer Reload Enable .................e.R}W 
All bits in this register default to 0 on power up. 
31-11 Reserved oo. eeeeseereeereees always read 0) 
7 Enable GP1 Timer Reload on KBC Access 
1 = setting of KBC_STS causes GP1 timer to reload. 
6 Enable GP1 Timer Reload on Serial Port Access 
1 = setting of COMA_STS or COMB_STScauses 
GP1 timer to reload. 
Reserved. - sceiuieinsed nn engaus always read 0) 
4 _ Enable GP1 Timer Reload on VGA Access 
1 = setting of VGA_STS causes GP1 timer to reload. 
3 Enable GP1 Timer Reload on IDE/Floppy Access 
1 = setting of FLP_STS, PIDE_STS, or SIDE_STS 
causes GP1 timer to reload. 
2 Ena GP3 Timer Reload on GPIO Range 1 Access 
1 = setting of GR1_STS causes GP3 timer to reload. 
1 Ena GP2 Timer Reload on GPIO Range 0 Access 
1 = setting of GRO_STS causes GP2 timer to reload. 
0 Enable GPO Timer Reload on Primary Activity 
1 = setting of PACT_STS causes GPO timer to reload. 
Primary activities are enabled via the Primary 
Activity Detect Enable register (offset 37-34) with 
status recorded in the Primary Activity Detect Status 
register (offset 33-30). 


nn 
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General Purpose I/O Registers 


V/O Offset 45-44 — External SMI Input Value 
FE XS MIVA Ly) sscssscsseccecsasostesdavsccvcossecsesoatecsssostossessesvcceses RO 


Depending on the configuration, up to 8 external SCI/SMI 
ports are available as indicated below. The state of these 
inputs may be read in this register. 


15-11. Reserved.  sisivciwieuwccaucaved always reads 0 
10 Hardware Monitor IRQ Status 

SMBus IRQ Status 

SMBus Resume Status 

RI# (GPI12 Pin) Input Value 

SMBALRT# (GPI11 Pin) Input Value 

RESerVEd: — sssstcousvecssssceasvcscacereasnteosnis always reads 0) 

SLPBTN# (GPI13 Pin) Input Value 

LID (GPI10 Pin) Input Value 

BATLOW# (GPI9 Pin) Input Value 

PME# (GPI1 Pin) Input Value 

EXTSMI# Input Value 


‘eo 


SomnNyr wh uananrn 


V/O Offset 4B-48 - GPI Port Input Value (GPI_VAL)....RO 


Si-22 Reserved? — sissieiesesesenenieneeivereces always read 0) 
21-0 GPI[21-0] Input Value............00000. Read Only 


1/O Offset 4F-4C - GPO Port Output Value (GPO_VAL)RW 
Reads from this register return the last value written (held on 
chip) 
SU Reserved)  crcesesseseschsesisssacesastavessvacess always reads 0 
30-0 GPO[30-0] Output Value.......... default = 7FFFFFFh 


-77- Function 3 Registers - Power Management and SMBus 


GY fo ee! Me. 


VT82C596B 


FUNCTIONAL DESCRIPTIONS 


Power Management 


Power Management Subsystem Overview 


The power management function of the VT82C596B is 
indicated in the following block diagram: 


GP1 


(Device —- -SMI Events 


| — -SCI/SMI Events 


| — - Wake-up Events 


PWRBTN# User 
SLPBTN# >|: Interface 
Bus 
Master. 


PM Timer 


- Legacy Only Event Logic 

- ACPI / Legacy Event Logic 

- ACPI / Legacy Generic Control Features 
- ACPI / Legacy Fixed Control Features 

- ACPI Only Event Logic 


Figure 6. Power Management Subsystem Block Diagram 


Refer to ACPI Specification v1.0 and APM specification v1.2 
for additional information. 
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Processor Bus States 


The VT82C596B supports the complete set of CO to C3 
processor states as specified in the Advanced Configuration 
and Power Interface (ACPI) specification (and defined in 
ACPI I/O space Registers 10-15): 


C0: Normal Operation 

Cl: CPU Halt (controlled by software). 

C2: Stop Clock. Entered when the P_LVL2 register is 
read. The STPCLK# signal is asserted to put the 
processor in the Stop Grant State. If the SRAM_ZZ 
bit is set to 1, then the ZZ pin is also asserted (after 
the acknowledgement of the stop grant bus cycle) for 
powering down the cache SRAM. The CPUSTP# 
signal is not asserted so that host clocks remain 
running. To exit this state, the chip negates the ZZ 
signal and then negates STPCLK#. 

C3: Suspend. Entered when the P_LVL3 register is read. 
In addition to STPCLK# and ZZ assertion as in the 
C2 state, the SUSST1# (suspend status 1) signal is 
asserted to tell the north bridge to switch to “Suspend 
DRAM Refresh” mode based on the 32KHz suspend 
clock (SUSCLK) provided by the VT82C596B. If 
the HOST_STP bit is enabled, then CPUSTP# is also 
asserted to stop clock generation and put the CPU 
into Stop Clock State. To exit this state, the chip 
negates CPUSTP# and allows time for the processor 
PLL to lock. Then the SUSST1#, ZZ, and STPCLK# 
signals are negated to resume to normal operation. 


During normal operation, two mechanisms are provided to 
modulate CPU execution and control power consumption by 
throttling the duty cycle of STPCLK#: 


a. Setting the THT_EN bit to 1, the duty cycle 
defined in THT_DTY (IO space Rx10) is used. 

b. THRM# pin assertion enables automatic clock 
throttling with duty cycle pre-configured in 
THM_DTY (PCI configuration Rx4C). 
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System Suspend States and Power Plane Control 


There are three power planes inside the VT82C596B. The 
first power plane (VCCSUS) is always on unless turned off by 
the mechanical switch. The second power plane (VCC) is 
controlled by chip output SUSC# (also called “PSON”). The 
third plane (VCCRTC) is powered by the combination of the 
VCCSUS and the external battery (VBAT) for the integrated 
real time clock. Most of the circuitry inside the VT82C596B 
is powered by VCC. The amount of logic powered by 
VCCSUS is very small; its main function is to control the 
supply of VCC and other power planes. VCCRTC is always on 
unless both the mechanical switch and VBAT are removed. 


The VT82C596B supports multiple system suspend states by 
configuring the SLP_TYP field of ACPI I/O space register 
Rx4-5: 


a) POS (Power On Suspend): Most devices in the 
system remain powered. The host bus is put into an 
equivalent of the C3 state. In particular, the CPU is 
put into the Stop Grant State or Stop Clock State 
depending on the setting of the HOST_STP bit. 
SUSST 1# is asserted to tell the north bridge to switch 
to “Suspend DRAM Refresh” mode based on the 
32KHz SUSCLK provided by the VT82C596B. As 
to the PCI bus, setting the PCLK_RUN bit to 0 
enables the CLKRUN protocol defined in the PCI 
Mobile Design Guide. That is, the PCKRUN# pin 
will be de-activated after the PCI bus is idle for 26 
clocks. Any PCI bus masters including the north 
bridge may resume PCI clock operation by pulling 
the PCKRUN# pin low. During the PCKRUN# de- 
activation period, the PCISTP# pin may be activated 
to disable the output of the PCI clock generator if the 
PCI_STP bit is enabled. When the system resumes 
from POS, the VT82C496 can optionally resume 
without resetting the system, can reset the processor 
only, or can reset the entire system. When no reset is 
performed, the chip only needs to wait for the clock 
synthesizer and processor PLL to lock before the 
system is resumed, which typically takes 20ms. 

b) STR (Suspend to DRAM): Power is removed from 
most of the system except the system DRAM. Power 
is supplied to the suspend refresh logic in the north 
bridge (VTT of VT82C598AT) and the suspend logic 
of the VT82C596B (VCCSUS). The VT82C596B 
provides a 32KHz suspend clock to the north bridge 
for it to use to continue DRAM refresh. 

c) STD (Suspend to Disk, also called Soft-off): Power 
is removed from most of the system except the 
suspend logic of VT82C596B (VCCSUS). 

d) Mechanical Off: This is not a suspend state. All 
power in the system is removed except the RTC 
battery. 


The suspend state is entered by setting the SLP_EN bit to 1. 
Three power plane control signals (SUSA#, SUSB# and 
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SUSC#) are provided to turn off more system power planes as 
the system moves to deeper power-down states, i.e., from 
normal operation to POS (only SUSA# asserted), to STR (both 
SUSA# and SUSB# asserted), and to STD (all three SUS# 
signals asserted). In particular, the assertion of SUSC# can be 
used to turn off the VCC supply to the VT82CS596B. 


Two suspend status indicators (SUSST1-2#) are provided to 
inform the north bridge and the rest of the system of the 
processor and system suspend states. SUSST2# is asserted 
when the system enters any suspend state. SUSST1# is 
asserted when the system enters the suspend state or the 
processor enters the C3 state. SUSST1# is connected to the 
north bridge to switch between normal and suspend-DRAM- 
refresh modes. 


General Purpose I/O Ports 

As ACPI compliant hardware, the VT82C596B includes 
PWRBTN#, SLPBTN#, and RI# pins to implement power 
button, sleep button, and ring indicator functionality, 
respectively. Furthermore, the VT82C596B offers many 
general-purpose I/O ports with the following capabilities: 


¢ UC/SMB Support 
¢ Thermal Detect 
¢ Notebook Lid Open/Close Detect 
¢ Battery Low Detect 
¢ Twenty-two General Purpose Input Ports (10 
dedicated and 12 multiplexed with other functions). 
¢ Thirty-one General Purpose Output Ports (6 dedicated 
and 25 multiplexed with other functions) 
In addition, the VT82C596B provides eight external SMI pins 
(one dedicated EXTSMI# pin and seven pins shared with 
general purpose input pins). Once enabled, each of the 
external SMI inputs triggers an SCI or SMI at both the rising 
and falling edges of the corresponding input signal. Software 
can check the status of the input pins and take appropriate 
actions. 
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Power Management Events 


Three types of power management events are supported: 


1) ACPI-required Fixed Events defined in the PMla_STS 
and PM1a_EN registers. These events can trigger either 
SCI or SMI depending on the SCI_EN bit: 


PWRBTN# Triggering 

RTC Alarm 

Sleep Button 

ACPI Power Management Timer Carry (always SCI) 
BIOS Release (always SCI) 


2) ACPI-aware General Purpose Function Events defined 
in the GP_STS and GP_SCI_LEN, and GP_SMI_EN 


registers. 


These events can trigger either SCI or SMI 


depending on the setting of individual SMI and SCI 
enable bits: 


External SMI triggering 

USB Resume 

Ring Indicator (RI#) 

Battery Low Detect (BATLOW#) 
Notebook Lid Open/Close Detect (LID) 
Thermal Detect (THRM#) 


Graphics 
Controller 


PCKRUN# 


Skt-7 or Slot-1 
Host CPU - 


3) Generic Global Events defined in the GBL_STS and 


GBL_EN registers. 


These registers are mainly used for 


SMI: 


PCI Bus Clock Run Resume 

Primary Interrupt Occurance 

GPO and GP1 Timer Time Out 

Secondary Event Timer Time Out 

Occurrence of Primary Events 

(defined in register PACT_STS and PACT_EN) 
Legacy USB accesses (keyboard and mouse) 
Software SMI 


System and Processor Resume Events 

Depending on the system suspend state, different features can 
be enabled to resume the system. There are two classes of 
resume events: 


a) 


b) 


VT82C596B 


324 BGA 


US 
Keyboard / Mouse 


GPIO and ACPI Events 
Power Plane & Peripheral Control 


VCCSUS-based events. Event logic resides in the 
VCCSUS plane and thus can resume the system from 
any suspend state. Such events include PWRBTN#, 
RI#, BATLOW#, LID, SMBus resume event, RTC 
alarm, EXTSMI#, and GP! (EXTSMI1#). 
VCC-Based Events. Event logic resides in the VCC 
plane and thus can only resume the system from the 
POS state. Such events include the ACPI PM timer, 
USB resume, and EXTSMI2-7#. 


HCLK 
SMI# / STPCLK# 


CPU Bus 


L2 Cache 
(Socket-7) 


Figure 7. Apollo MVP3 System Block Diagram Using the VT82C596B South Bridge 
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Legacy Power Management Timers 


In addition to the ACPI power management timer, the 
VT82C596B includes the following four legacy power 
management timers: 


GPO Timer: general purpose timer with primary event 


GP1 Timer: general purpose timer with peripheral event 
reload 


Secondary Event Timer: to monitor secondary events 
Conserve Mode Timer: Hardware-controlled return to 
standby 
The normal sequence of operations for a general purpose timer 
(GPO or GP1) is to 


1) First program the time base and timer value of the initial 
count (register GP_TIM_CNT). 

2) Then activate counting by setting the GPO_START or 
GP1_START bit to one: the timer will start with the 
initial count and count down towards 0. 


3) When the timer counts down to zero, an SMI will be 
generated if enabled (GPOTO_EN and GP1TO_EN in the 
GBL_EN register) with status recorded (GPOTO_STS and 
GP1TO_STS in the GBL_STS register). 

4) Each timer can also be programmed to reload the initial 
count and restart counting automatically after counting 
down to 0. This feature is not used in standard VIA 
BIOS. 


The GPO and GPI timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as primary event (global 
standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 


System Primary and Secondary Events 


Primary system events are distinguished in the PRI_ACT_STS 
and PRI_ACT_EN registers: 


Bit Event Trigger 

7 Keyboard Access 1/O port 60h 

6 Serial Port Access ‘I/O ports 3F8h-3FFh, 2F8h-2FFh, 
3E8h-3EFh, or 2E8h-2EFh 

5 Parallel Port Access 1/O ports 378h-37Fh or 278h-27Fh 

4 Video Access I/O ports 3BOh-3DFh or memory 

A/B segments 

I/O ports 1FOh-1F7h, 170h-177h, 

or 3F5h 


3 IDE/Floppy Access 


2 Reserved 
Primary Interrupts 


—_ 


Each channel of the interrupt 
controller can be programmed to 
be a primary or _ secondary 
interrupt 

0 ISA Master/DMA Activity 
Each category can be enabled as a primary event by setting the 
corresponding bit of the PRI_ACT_EN register to 1. If 
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enabled, the occurrence of the primary event reloads the GPO 
timer if the PACT_GPO_EN bit is also set to 1. The cause of 
the timer reload is recorded in the corresponding bit of 
PRI_ACT_STS register while the timer is reloaded. If no 
enabled primary event occurs during the count down, the GPO 
timer will time out (count down to 0) and the system can be 
programmed (setting the GPOTO_EN bit in the GBL_EN 
register to one) to trigger an SMI to switch the system to a 
power down mode. 


The VT82C596B distinguishes two kinds of interrupt requests 
as far as power management is concerned: the primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts, 
however, are typically used for housekeeping tasks in the 
background unnoticeable to the user. The VT82C596B allows 
each channel of interrupt request to be declared as either 
primary, secondary, or ignorable in the PIRQ CH and 
SIRQ_CH registers. Secondary interrupts are the only system 
secondary events defined in the VT82C596B. 


Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ_EN bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore the GPO 
timer will time out and the SMI routine can put the system into 
power down mode if no events other than secondary interrupts 
are happening periodically in the background. 


Primary events can be programmed to trigger an SMI (setting 
of the PACT_EN bit). Typically, this SMI triggering is turned 
off during normal system operation to avoid degrading system 
performance. Triggering is turned on by the SMI routine 
before entering the power down mode so that the system may 
be returned to normal operation at the occurrence of primary 
events. At the same time, the GPO timer is reloaded and the 
count down process is restarted. 


Peripheral Events 

Primary and secondary events define system events in general 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the VT82C596B through the GP1 timer. The following four 
categories of peripheral events are distinguished (via register 
GP_RLD_EN): 


Bit-7 Keyboard Access 

Bit-6 Serial Port Access 

Bit-4 Video Access 

Bit-3. IDE/Floppy Access 
The four categories are subsets of the primary events as 
defined in PRI_ACT_EN and the occurrence of these events 
can be checked through a common register PRI_LACT_STS. 
As a peripheral timer, GP1 can be used to monitor one (or 
more than one) of the above four device types by programming 
the corresponding bit to one and the other bits to zero. Time 
out of the GP1 timer indicates no activity of the corresponding 
device type and appropriate action can be taken as a result. 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


Note: Stress above the conditions listed may cause permanent damage to the 
device. Functional operation of this device should be restricted to the 
conditions described under operating conditions. 


DC Characteristics 


TA-0-70°C, Vec=5V+/-5%, GND=0V 


A 
CO 


SN 
Sg 
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AC Timing Specifications 


Table 6. AC Characteristics - PCI Cycle Timing 


es 
a [amaransemptinewree Re 
Le [ReERRTAROTESepTinew RRR TL 
[i [cae STORRDEVSECRSomp Tne ERR TT 
De [powmsemrinerenemin EE 


FRAME#,TRDY#,IRDY# Hold Time from PCLK Rising Po] ofa} 
CBE[3:0]#, STOP#,DEVSEL# Hold Time from PCLK Rising Po] fas] | 


AD[31:0] Valid Delay from PCLK Rising (data phase) 


FRAME#,TRDY#,IRDY# Float Delay from PCLK Rising | | 28 fons | Opf on min, 50pf on max 
CBE[3:0]#, STOP#,DEVSEL# Float Delay from PCLK Rising | | 28 | as | Opf on min, 50pf on max 
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Table 7. AC Characteristics - UltraDMA-33 IDE Bus Interface Timing 


Delay time required for output drives turning on 
| Tvs _| Limited interlock time with minimum | 90.6 
5.3 
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DDRQ (Drive) | 


Tul ——> 


DDACK¢# (Host). 
STOP (Host) | 
HDMARDY# (Host) | 


TENVI => 


DSTROBE (Drive). 
Data | 


Figure 8. UltraDMA-33 IDE Timing - Drive Initiating DMA Burst for Read Command 


DDRQ (Drive) | / 
DDACK¢# (Host) | 
STOP (Host) ————\_ 


DDMARDY# (Drive) StS Ne 


HSTROBE (Host) ————SSSOS=~=~CST 
DDMARDY# (Drive) NN 


HSTROBE (Host) 


| Tul 


Figure 9. UltraDMA-33 IDE Timing - Drive Initiating Burst for Write Command 
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DDRQ (Drive) i 


DDACK¢# (Host) 


For Write: 
DDMARDY# (Drive) 


HSTROBE (Host) © 


For Read: 
STOP (Host) | 


TRP 


HDMARDY# (Host) | 


Figure 10. UltraDMA-33 IDE Timing - Pausing a DMA Burst 
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DDRO (Drive) 
DDACK# (Host) | 


STOP (Host). 
HDMARDY¢# (Host). 
Data | 


— ASS r | 
$—— Tyra >< Tovs4 > =~ TDvH4 © 


Figure 11. UltraDMA-33 IDE Timing - Drive Terminating DMA Burst During Read Command 


DDRQ (Drive) | 
DDACK# (Host) 


STOP (Host). 
DDMARDY# (Host) 
HSTROBE (Host) | 


Data | 


Figure 12. UltraDMA-33 IDE Timing - Drive Terminating DMA Burst During Write Command 
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DDRQ# (Drive) _ 
DDACK# (Host) _ 


STOP (Host) 


HDMARDY¢# (Host) _ 
Data © 


Figure 13. UltraDMA-33 IDE Timing - Host Terminating DMA Burst During Read Command 


DDRQ (Drive). 
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STOP (Host) 


HSTROBE# (Host) 
Data | 


jag Tpvu7 | 


Figure 14. UltraDMA-33 IDE Timing - Host Terminating DMA Burst During Write Command 
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Figure 15. UltraDMA-33 IDE Timing - PIO Cycle 
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Reference Document: JEDEC Spec MO-151 


Figure 16. Mechanical Specifications - 324-Pin Ball Grid Array Package 
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